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ABSTRACT
The purpose of this study was to determine* via linear programming, 
an optimum number, size, and location of grain elevators, and feed mills, 
and modes of transportation for handling specific grains in each of the 
two regions (North and South) within Louisiana; to determine where 
inefficiencies exist by comparing the existing marketing system with 
the basic solution obtained from the linear programming model; and to 
determine the sensitivity of the optimal market system in each of the 
two regions to changes in various coefficients, constraints and para­
meters.
The 1977 basic solution indicated that there exists a significant 
amount of excess elevator capacity in Louisiana In terms of the cost 
of assembling, handling, and distributing grain within the state. It 
also indicated that larger elevators and feed mills were required to 
replace small elevators and feed mills in operation. A reduction would 
also be required in the number of small elevators and feed mills in 
certain areas. These results imply that the operating economies inhe­
rent in large scale elevators may lead to the abandonment of grain hand­
ling operations by many small elevators.
The total grain movement estimated from the survey data is about 
52.8 million bushels larger than that obtained from the basic solution. 
Thus, rerouting grain deliveries to conform to the routes suggested by 
the basic solution, could reduce total marketing cost of the current 
grain marketing system. There was a tendency to utilize truck facili­
ties less and increase the utilization of water and rail facilities in 
the basic solution as compared to the existing system.
A parametric programming procedure was used to determine the 
effects of the changes in costs and constraints upon the optimal system 
and to examine the stability of the basic solution. Responses to chan­
ges in production (2 0 % increase), feed demand (2 0% farm and feed mill 
demand increase), rail rates (20% and 40% increase), and water rates 
(40% and 100% increase) were examined.
When production was increased by 20 percent the volume of feed 
grains marketed to each firm from farms generally increased. Imports 
of feed grains from out of state sources generally decreased.
When feed demand was increased by 20 percent the volume of feed 
grains imported increased and the volume of feed grains marketed from 
farms generally decreased.
There were significant changes in grain flows when rail rates were 
increased. A greater effect was observed on the inter-state movements 
of corn and oats than on intra-state movements of grain sorghum or soy­
beans. These changes Involved a switch from rail to a barge-truck 
modal combination in most cases.
The basic solution was not altered significantly by increases in 
water rates. However, when water rates were increased by 100 percent 
the use of water to transport grain decreased in North Louisiana, but 




This study is concerned with an analysis of the facilities for hand­
ling and transporting soybeans, corn, grain sorghum and oats originating 
in and used in Louisiana. Rice, normally a food grain, is not included 
in this analysis.
Problem Definition
The grain marketing system in Louisiana has changed rapidly in re­
cent years. Factors such as an increase in the total production of feed 
grains, wheat and soybeans, increased livestock production, technological 
changes and a substantial growth of the foreign demand for feed grains 
have caused more grain to flow through the marketing channels, and has 
affected the size, location and number of grain marketing and storage 
facilities in Louisiana.
Soybean production, now the most valuable crop in the state in terms
of farm income, has increased substantially in the last decade (Appendix
A, Table 1). Land has been incorporated into soybean production from
forest and pasture, and also from areas traditionally planted to cotton,
corn and other feed grains. Harvested acreage of soybeans increased from
1,688 million acres in 1970 to 2,680 million acres by 1977. The increase
in yields and acreages of soybeans had a dramatic effect on total produ-
tion, which was 40,512 million bushels in 1970 and 62,980 million
bushels in 1977. Most of the total production was exported and only
approximately 1 0 percent was used for seed and feed on farms where 
1/grown.—
1/ Lonnie L. Fielder, Jr., and Sam L. Guy. Agricultural Statistics 
for Louisiana. 1964-1977, D.A.E. Research Report No. 541, Louisiana Agri­
cultural Experiment Station, Baton Rouge, Louisiana, September 1978.
1
2
Production of c o m  (Appendix A, Table 2) has shown a decrease of 
about 40 percent in the period 1970-1977. However, the requirement for 
corn in the state has increased rapidly because of increased livestock 
and poultry production (Appendix B, Tables 1-10).
Total production of grain sorghum and oats decreased between 1970 
and 1977. Both grains represent minor crops in Louisiana and are pro­
duced primarily for livestock feed (Appendix A, Tables 3 and 4). Total 
production of grain sorghum and oats decreased by 77 percent and 62 per­
cent respectively, the period 1970-1977.
A very short harvest season for soybeans and corn and the rapid 
movement of these commodities off farms to elevators and processing 
plants create substantial transportation, storage, price, and operational 
problems for soybean and feed grain producers and handlers. Thus, pro­
cessing firms must maintain sufficient storage facilities to acquire 
grain supplies for most of the operating year during the harvesting 
season. This concentrated farm to market movement also taxes transporta­
tion and receiving facilities and results in higher price discounts to 
farmers for crops than would be necessary with a more orderly farm to 
market movement. Consequently, changes in the pattern of grain produc­
tion and consumption, and innovations in grain harvesting equipment
and methods have provided an additional dimension which has substantially
2/affected the grain transportation and marketing system in Louisiana.—
Technology has also affected the grain marketing system in Louisiana. 
Many improvements and innovations have occurred in transportation along
2J Stephen D. Reiling and Fred H. Wiegmann. Louisiana Agriculture, 
Economic Trends and Current Status, 1940-1977, Bulletin No. 718, Louisiana 
Agricultural Experiment Station, Baton Rouge, Louisiana, June 1979, pp. 5-6.
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with changes in the structure of rates. Better rural roads and the motor 
truck have reduced the cost and time required for farmers to deliver 
grain to the elevator, introducing an economizing effect upon grain as­
sembly. Furthermore, these transportation changes have reduced the im­
portance of locating grain elevators and feed mills near the farm. In 
the long run, these changes have also exerted considerable economic 
pressure for larger, more efficient country elevators and better market­
ing services.
Larger farms may also contribute to the pressure for efficient 
operation of country elevators, since as grain production increases, 
greater amounts of product will be marketed. Consequently, a substan­
tial increase in demand for storage capacity and handling services could 
occur with larger farm operations.
The grain elevator industry in Louisiana is an important segment 
within the grain marketing system. A size distribution of plants in­
dicates at one extreme small establishments which merchandise only a 
few thousand bushels annually, whereas, at the other extreme large 
plants measure annual volume in millions of bushels.
Total commercial grain storage capacity has expanded in the past
3/decade to reach an estimated 139, 178 million bushels.—  As grain 
storage and handling firms expanded, they begin to overlap with similar 
receiving areas for nearby elevators thus resulting in competition by 
firms for farmer’s grain. Due to this keen competition, the observed 
trend has been toward the elimination of inefficient and smaller elevators.
3/ Gauthier, Wayne, Harlon D. Traylor and Kenneth, Wegenhoft. 
Commercial Bulk Grain Hanlding Operation in Louisiana. A.E.A. Infor­
mation Series No. 46, Louisiana Agricultural Experiment Station, Baton 
Rouge, Louisiana, June 1978, pp, 7-8.
4
It has been recognized that larger elevators can handle and store
more efficiently a major share of grain production. Indications are that
as elevators become optimally large they will achieve greater economies 
4/of scale—  and also be able to provide services to producers and firms at 
prices that might be sufficiently competitive to stimulate a more effi­
cient growth of agribusiness activities in Louisiana.
Feed mills also exert an influence on the grain marketing system in 
Louisiana. These firms include those who process grain and other ingre­
dients into complete feeds. Feed mills are generally classified as manu­
facturers, mixers, and/or custom operators. In terms of volume of feed 
produced, manufacturers are by fat the most important group, represen­
ting 82,5 percent of the total volume of grain handled by feed mills.
The feed manufacturing industry once was characterized by relatively 
few large, regional-type feed mills which supplied manufactured feeds to
customers within a limited range. This structure has changed markedly in
6 /recent years in response to many economic and technical developments .—
The general trend has been toward feed plants located in or near animal- 
feed consuming areas. Newer mills tend to be larger in size, make more 
bulk deliveries, and have tended to develop more interrelationships with 
livestock and poultry production than older mills.— ^
4/ Fuller, Stephen W., "The Optimum Number and Size of Country 
Elevators in Spatial Equilibrium". Unpublished Ph.D. Dissertation.
Kansas State University, Manhattan, Kansas, 1970. pp. 139-140.
5/ S-115 survey of grain handlers and merchandisers. Department
of Agricultural Economics and Agribusiness, Louisiana State University, 
Baton Rouge, Louisiana, 1978.
6 / Roy, Ewell P., and Paul L. Wiggins. Resource Requirements for 
Feed Milling Facilities in Louisiana, D.A.E. Research Report No. 415, 
Louisiana Agricultural Experiment Station, Baton Rouge, Louisiana,
October 1970, p. 1.
7/ Vosloh, Carl J., Jr., Feed Manufacturing Costs and Capital 
Requirements, ERS—USDA, Agricultural Economic Research No. 335, 
Washington, D.C., May 1976, pp. 1-2.
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Feed manufacturers attempting to meet competition are faced with 
several important questions. One of the most important is: "What size 
of manufacturing facility would minimize the production cost per ton of 
mixed feed"? Management should review various factors and analyze live­
stock and poultry production in its market area, in order to determine 
the size and type of plant as well as the distribution system which 
would best serve its customer’s requirements.
The total transportation network also influences the structure of 
the grain assembly, merchandising and processing trade. This system 
and its rates continue to be important in determining the location of 
facilities and the competitive position of participants in the grain 
marketing system.
The economic flow of grain from surplus grain producing areas to 
deficit areas, and export markets is affected by several factors. The 
establishment of railroad rate zones, changes in rail rates, abandonment 
of rail trackage, development of new transportation facilities, car 
shortages, opening of new waterways and ports and the deepening of old 
ones, use of larger trucks and changes and developments in the total 
transportation network affect grain flows for example. The increased 
importance of export markets, relative to domestic markets, affects also 
the pattern of shipments, storage requirements, mode of transport, and 
supplies available for feeding and processing within the local production 
areas of Louisiana.
Specifically, changes in transportation rates affect not only the 
short run flow pattern, but, more importantly, the long run structural 
pattern of the industries involved. Uncertainty concerning future rate 
structures may have a restrictive effect on investments in new facilities
8/with high fixed costs and on relocation of existing facilities.—
Consequently, reliable knowledge of possible effects of alternative 
public and private policies and measurements of efficiency on the Loui­
siana grain marketing system are of paramount importance to Government 
policymakers and in decision making and planning by firms marketing, 
transporting, and processing grain. Such information may be useful in 
determining location, expansion or abandonment of facilities to trans­
port,, store, or process grain and grain products.
Objectives of the Study
The general objective of this study was to project the number, type, 
size and location of such facilities needed to most efficiently handle 
feed grain in Louisiana under alternative assumptions.
Given certain constraints and requirements to be met, the study 
should indicate the market structure and activities necessary to most 
efficiently provide for grain storage, movement and associated services 
performed by the components of the grain marketing system in Louisiana.
The specific objectives were:
1. To describe the physical facilities now handling commercial 
feed grain in bulk in Louisiana,
2. To compare present handling and transportation arrangements 
with least cost arrangements.
3. To test the sensitivity of the optimal market system to changes 
of various coefficients, restraints or parameters.
8 / Schnake, L.D., and John R. Franzmann. Analysis of the Effects 
of Cost-of-Service Transportation Rates on the O.S. Grain Marketing 
System, Technical Bulletin No. 1484, U.S. Department of Agriculture, 
Economic Research Service, Washington, D.C., October 1973.
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Review of Literature
Several studies have been conducted for various commodities, using 
a general allocation framework in order to determine the optimum grain 
marketing structure at the state, regional and national levels. Most of 
these studies have employed the linear programming method as a tool to 
study efficient resource allocation. The general objective of these stud-
iies was to determine the least-cost market structure for transferring a 
specified amount of commodity to specific destinations. The subsequent
discussion outlines some of the more relevant research efforts.
9 /Chappell—  conducted a study concerning the efficiency of corn move­
ments by firms within, to and from the southern states. This study in­
dicated that considerable inefficiency resulted in both procurement and 
shipments by firms within, to and from the southern states. This study 
indicated that considerable inefficiency resulted in both procurement and 
shipment of corn by firms within the southern region.
Guedry and Judge^^conducted research for the United States feed 
grain industry within the framework of a spatial price equilibrium model. 
The main objective was to determine for each grain the direction and mag­
nitude of flows that would maximize the net returns to each source and 
minimize transportation costs. Another objective was to determine a set 
of regional price differentials for each feed grain consistent with 
optimum flow patterns.
9/ Chappell, Joe S., Efficiency of Corn Movements in the South, 
1959-1960, Southern Cooperative Series Bulletin No. 98, North Carolina 
State University, Raleigh, North Carolina, December 1964.
10/ Guedry, L. J., and G. G. Judge. The Spatial Structural of the 
Feed Grain Economy, Department of Agricultural Economics, University of 
Illinois, Urbana-Champaign, Illinois, 1965.
X * fTraylor and Paxton— conducted a study concerning grain production
transportation and utilization in Louisiana. The main objective was to 
estimate the utilization of feed grains and other feed ingredients in 
Louisiana in 1964 and to project utilization to 1975. Another objective 
of this study was to determine the optimum transportation pattern for 
corn procurement in Louisiana. The study indicated that, generally, a 
combination of barge and truck was the cheapest way to transport grain 
into Louisiana.
used the general allocation framework in studying the optimal elevator 
size and location for profit maximization for a county in North Central 
Illinois. The advantage of the general allocation framework is that 
restrictions of transportation or grain handling capacity are easily 
included in the model. Also non-unitary coefficients may be utilized 
in the data matrix allowing for greater flexilibity in the specification 
of the model. This study indicated that adjustments were required in 
the country elevator structure as corn production and sales continued to 
increase.
the general allocation framework in a study of the op­
timum allocation of available transportation and grain handling services
11/ Traylor, Harlon D. and Kenneth W. Paxton. An Economic Analysis 
of Grain Production, Transportation, and Utilization in Louisiana, D.A.E, 
Research Report No. 391, Louisiana Agricultural Experiment Station,
Baton Rouge, Louisiana, March 1969.
12/ Lytle, Paul Williams. "An Economic Analysis of the Optimum Com­
bination of Resources among and within Illinois Country Elevators", un­
published Ph.D. dissertation, University of Illinois, Urbana-Champaign, 
Illinois, 1970.
.n a study similar in concept to a transportation model
13/ Bunker, Arvin Ross. "An Economic Analysis of the Grain Marketing 
System in a Southeastern Illinois Grain Marketing Region", unpublished 
M.S. thesis, University of Illinois, Urbana-Champaign, Illinois, 1973.
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given production or supply points and demand requirements. The main ob­
jective was to determine the economic effects of variations in costs and 
in quantities of grain on the marketing system in a southeastern Illinois 
region. Another objective was to determine the necessary adjustments in 
the market system in order to provide the most efficient structure and 
marketing activities. The study indicated there was an excess of small 
country elevators, and more storage capacity should be constructed in 
the region in order to minimize costs.
optimum allocation of available transportation and grain handling servi­
ces, given production or supply points and demand requirements for Loui­
siana. The economic analysis was based on data from the year 1970.
The general objective was to determine an efficient market structure for 
assembling and distributing grain in North and South Lousiana under alter­
native cost estimates and parameter constraints. That study indicated 
that there were too many small elevators in Louisiana and a combination 
of barge-truck was generally the cheapest method of transporting grain. 
Among other results the research projected that significant changes in 
grain flow patterns could be expected if certain freight rates were to 
be increased by 30 percent or more. However, movement of grain by mode 
was insensitive to changes of this relative magnitude in water freight 
rates.
14/ Joo, Yong Joe. "An Economic Analysis of the System for Marketing 
Soybeans and Selected Feed Grains Originating in or Utilized in Louisiana", 
unpublished Ph.D. dissertation, Louisiana State University, Baton Rouge, 
Louisiana, December 1976.
used the general allocation framework in a study of the
1°
Alleir^^ised a modified linear programming model to determine the 
least cost combination of grain firm types and transportation arrange­
ments for moving grain in Mississippi from specified origins to specified 
destinations through time and space under given supply and demand condi­
tions. Another objective was to ascertain how the variations in costs 
associated with differences in quantities handled by marketing firms 
affected the structure of the soybean and grain marketing in Mississippi. 
Results indicated that more elevators than actually existed in 1970 were 
needed to perform the necessary marketing functions. The study also 
indicated that slightly smaller numbers of small sized elevators and larger 
numbers of medium to large sized elevators compared to the*number of ele­
vators of the existing market structure were needed. Also, the optimum 
solution indicated that fewer feed mills than actually existed in 1970 
could have performed the needed processing activities.
Berminghanr^used a linear programming model in his study of grain 
market structure changes, transportation changes, and grain flow changes 
for a seven county area in Illinois. Major conclusions of this study 
were concerned with the role of small and large elevators. The small 
elevators' ability to participate in Illinois grain marketing was found 
to be closely associated with the availability of adequate rail service. 
Large elevators were found to be highly dependent upon export shipments 
with unit trains.
15/ Allen, Albert J.,"An Economic Analysis of Optimal Grain Market 
Structure and Grain Flows Patterns with Selected Policy and Technological 
Changes in the Northeast, South and Delta Areas within Mississippi,1970". 
Unpublished Ph.D.dissertation, Mississippi State University, Mississippi, 
May 1978.
16/ Bermingham, Stephen Charles. "An Analysis of the Changes Over 
Time in Destination and Mode of Transport For Grain in a Seven County 
Region in Illinois". Unpublished M.S. Thesis, University of Illinois,1975.
Worley^Aised a modified transportation linear programming model in 
a study conducted to analyze the Impact of selected technological and 
policy changes on the grain market structure and flow of grain in Ohio in 
1975, The study results indicated that the optimal market structure in­
cluded larger elevators than actually existed in the marketing system In 
Ohio, The optimal market structure included more specialized firms than 
existed in the market system. Also results indicated that it was less 
costly for processors to receive grain directly from sources of supply
than to receive grain from elevators.
18 /Shuffett and Hall—  conducted research on the structure and organi­
zation of the grain marketing system in the Southern United States. The 
main objective of their study was to describe the marketing system in 
terms of number and size of grain handling firms by type of firm. This 
study indicated that livestock production in the South has increased 
substantially in the last decade and that "Import of grain to the South 
from the Midwest has increased substantially and will likely continue to 
Increase". Also, the relatively small size of elevators in this area of 
the country tended to prevent the realization of scale economies in the 
operation of such firms. Consequently, it appears that there will be a 
need for expansion and/or changes in country elevators and feed manufac­
turing firms in the South if the handling of grain in this area is to 
achieve a level of efficiency that will enable the livestock industry in
17/ Worley, Charles T, "An Economic Analysis of Optimal Grain 
Market Structure and Grain Flow Patterns with Selected Policy and Tech­
nological Changes in Ohio". Unpublished M.S. Thesis, The Ohio State 
University, 1977.
18/ Shuffett, Milton D., and Harry H. Hall. "Structure of Grain 
Marketing in the South. Southern Cooperative Series Bulletin 275,
Kentucky Agricultural Experiment Station, University of Kentucky, May 1977.
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the South to develop. In particular, the scale of operations of feed
firms was found to be quite low.
19 /Vosloh^-— studied the cost of manufacturing feeds and capital requi­
rements of various types and sizes pf feed manufacturing facilities.
Costs were synthesized for 99 model feed plants producing between 6 and 
50 tons of feed per hour. These costs were analyzed to show the effect 
on pelleting, packaging, warehousing, and utilization of plant capacity. 
Plant investment ranged from $368,000 for a 6 -ton per hour plant to 
$1,839,380 for a 50 ton plant, with equipment accounting for 35 to 55 per­
cent of the total investment. Operating costs ranged from $15.16 per ton 
for a 6 -ton per hour plant to $4.80 per ton for a 50-ton per hour plant. 
Lowest costs were in plants which neither pelleted nor packaged feed.
Fixed costs per ton were reduced from 12 to 20 percent for 16 hours of 
operation rather than 8 hours.
Dissertation Organization 
The criteria used in the selection of market areas and a description 
of each market area are given in Chapter II. That chapter also contains 
a brief summary of the Regional project S-115 and a detailed description 
of the characteristics of grain marketing in Louisiana, which satisfies 
Objective 1. The economic theory associated with this study is presented 
in Chapter III. Chapter III also contains the secondary data to satisfy 
Objective 2, sources of the secondary data, and the methods and assump­
tions underlying all formulas are also presented in Chapter III.
19/ Vosloh, Carl J., Jr., Feed Manufacturing Costs and Capital 
Requirements, ERS-USDA, Agricultural Economic Research No. 335, 
Washington, B.C., May 1976,
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Chapter IV contains the results generated by the linear programming 
model to satisfy Objectives 2 and 3. The optimal market structure is 
compared to the actual 1977 structure in the first section of the chap­
ter. The second section of Chapter IV compares the optimal structure 
with variations of certain coefficients, constraints and parameters to 
determine the sensitivity of the optimal market system to these changes.
Conclusions, limitations and summary are found in Chapter V. The 
conclusions are based upon results of the solutions and are intended as 
a guide to the impact of policy changes on the Louisiana grain industry.
Chapter II
CHARACTERISTICS OF GRAIN MARKETING IN LOUISIANA
Introduction
The decade of the '70s was one of change for the grain industry in 
Louisiana. Corn production had decreased while demand for feed grains 
ha increased. Soybeans had become a leading cash crop.
Other grains and feed ingredients were involved, however grain mar­
keting in Louisiana mostly involved the activities of storage, handling 
and shipping of soybeans to processors and exporters and bringing in 
corn from the Corn Belt States largely to feed poultry and livestock.
In 1976, a regional research project entitled "Alternative Struc­
tures for Increasing Efficiency in Inter- and Intra-Regional Grain Mar­
keting Systems" (S-115) was initiated with the participation of 10 Agri­
cultural Experiment Stations, including Louisiana.
The general objective of the project is to evaluate the effects 
of alternatives for increasing the economic efficiency of the United 
States grain marketing system with emphasis on the Corn Belt region and 
Southern United States. Another specific objective of this study is 
to analyze grain flow patterns that could reveal the geographical na­
ture of grain markets and the types of transportation services required 
by the grain industry. This information is useful to grain firms in 
identifying additional marketing opportunities and in making decisions 
about where to locate new handling, storage, and processing facilities. 
Of equal importance is the value of this information to those who set 
federal and state transportation policies. The formulation of rational 
grain transportation policies depends upon knowledge of existing grain 
flows and associated transportation modes.
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15
In order to meet one of the specific objectives of the S-115 
project which is to study flow patterns and grain movements, Louisiana 
grain marketing firms were surveyed by use of questionnaires and per­
sonal interviews in 1978. This survey was concerned with their opera­
tions in the 1977 calendar year and the population of firms interviewed 
included country elevators, inland terminal elevators, river terminal 
elevators, export elevators, feed manufacturers, rice driers and mills, 
and other types of grain handling firms.
To carry out the sampling of country grain elevators, grain eleva­
tors were arrayed in descending order by storage capacity, and Crop 
Reporting District (CED). Starting with the largest, every elevator 
was included in the sample until the accumulated storage capacity was 
equal to not less than 25% of the country elevator storage capacity in 
each CRD. Then not less than 10% of the remaining elevators were drawn 
as a random sample. River and export elevators were fully ennumerated. 
In each area feed manufacturing firms were arrayed on the basis of 
feed manufacturing capacity. There was complete ennumeration of the 
feed firms until at least 1 0 % of the total capacity of the state had 
been surveyed. The remaining feed manufacturing firms were sampled at 
a 10% or greater rate. Data based on random samples were expanded 
according to the sampling rate in order to convert the data into an 
estimate for the total state.
Information was obtained from 82 grain handling firms . Each firm 
was asked to identify the volume of receipts originating in each region 
and the volume moving by each mode of transportation. Secondly, they 
were asked to identify each region or port area to which their shipments 
were destined and the quantity shipped by each mode. Also, data was
16
obtained on purchasing methods, transportation facilities, marketing 
services performed, and storage capacities.
The following discussion is based on the best information available 
as to the actual volume of feed grains and soybeans transported from 
out-of-state origins and between each of the market areas of the state 
of Louisiana. This section satisfies Objective 1 of this study.
Description of the Market Areas
Louisiana was divided into four areas for the purposes of the S-115 
regional project as shown in Figure 1. These areas were chosen to reflect 
differences in marketing, utilization and inter- and intra-state grain 
flows. All area boundaries follow Crop Reporting District (CRD) bound­
aries .
Area 12 includes CRD 3, which comprises the Mississippi Delta region 
which is the second leading producing area of soybeans. About 30 percent 
of the soybeans produced in Louisiana are produced in this area. This area 
leads in grain sorghum and oat production and ranks third in corn pro­
duction in the state. The area has been a feed grain deficit area with 
exception of grain sorghum. Most grain produced in this area is used on 
the farm rather than entering commercial marketing facilities.
Area 13 which includes CRD 6 , is the second largest producing area of 
corn, in the state. Due to larger poultry and livestock operations, 
this area was the leading user of corn, grain sorghum and oats. Area 13 
required an estimated 9.3 million bushels of corn, 2.7 million bushels of 
grain sorghum, and 2.5 million bushels of oats in 1977. Also, feed grain 
utilization in Area 13 accounted for 47.7 percent of the total state 
consumption.
Area 14 comprises CRD’s 5, 7, 8 and 9. This area is the state’s
17
TOT
FIGURE 1. Louisiana Market Areas and Areas of Study,
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leading producer of soybeans and com. An estimated 6.5 million bushels 
of feed grain were consumed in this area during 1977. These amounts were 
distributed as follows: 4.3 million bushels of corn, 1 . 1 million bushels
of grain sorghum and 2 . 0 million bushels of oats.
Area 15 includes CRD's 1, 2 and 4, and essentially is the second 
largest feed grain consuming area in the state. This is due mainly to a 
large concentration of poultry enterprises and the relative importance of 
hog production. This area required 24.4 percent of the total feed grain 
consumption of the state in 1977. It ranked second in corn requirements 
with an estimate of 4.6 million bushels.
Characteristics of Grain Handling Firms
Number, Type and Location.- In 1977, there were 316 firms which 
handled grain and feed in the state (Table 1). Of these, 253 firms were 
located in Area 13 and 14 (South Louisiana), representing 80 percent of 
the total. The remaining 63 firms were located in Area 12 and 15 (North 
Louisiana). Distribution of firms throughout the state varied according 
to type and size of firm. They range in type of operation from river 
elevators that load grain onto barges for movement to export elevators via 
the Mississippi River, to small grinding and mixing firms specializing in 
custom service to local livestock and poultry feeders (Figure 2).
Country elevators, which include 6 8 firms and accounts for 12.4
20/million bushels of storage space—  are located mostly in grain producing 
areas of the state. Nearly half of the country elevators were located in 
Area 14.
20/ Gauthier, Wayne, Harlon D. Traylor and Kenneth Wegenhoft. 
Commercial Bulk Grain Handling Operation in Louisiana, A.E.A. Information 
Series No. 46, Louisiana Agricultural Experiment Station, Baton Rouge, 
Louisiana, June 1978. p. 7.











1970 to 19771970 1977 1970 1977 1970 1977 1970 1977 1970 1977
Country Elevators 28 27 — 1 29 33 7 7 64 68 6 . 2
River Elevators 5 6 — — 5 8 1 2 11 16 45.5
Export Elevators 8 12 — — 8 12 50.0
Feed Mills 3 2 24 21 51 48 16 12 94 83 -11.7
Rice Driers and Mills — 1 — — 98 102 — — 98 103 5.1
Other Types — 2 — 1 2 27 4 2 34 —
Total 36 38 24 23 193 230 24 25 277 315 2.5
SOURCE* aI—  Traylor, Harlon D. and R. Charles Hodson, Commercial Bulk Grain Handling Firms in Louisiana, 
A.E.A. Information Series No. 31, Louisiana Agricultural Experiment Station, Baton Rouge, 
Louisiana, June 1973.
— ^Gauthier, Wayne, Harlon D. Traylor and Kenneth Wegenhoft, Commercial Bulk Grain Handling 
Operation in Louisiana, A.E.A. Information Series No. 46, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, June 1978.
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FIGURE 2, Location of Commercial Bulk Grain Handling Facilities in 
Louisiana in 1978.
d  Country Elevators 
C— I River Elevators 
S 3  Export Elevators 
IZI Floating Rigs 
1^1 Bulk Handling 
Facilities X Feed Mills O Rice Driers 
•  Rice Mills 
A  Other Types
SOURCE: Gauthier, Wayne, Harlon D. Traylor, and Kenneth Wegenhoft.
Commercial Bulk Grain Handling Operations in Louisiana. 
A.E.A. Information Series No. 46, Louisiana Agricultural 
Experiment Station, Baton Rouge, Louisiana, June 1978.
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Reflecting the concentration of the livestock and poultry industries 
in the state, feed mills are concentrated in Areas 13 and 14. In 1977, 
there were 83 feed mills operating in Louisiana. Of these, 69 were in 
Areas 13 and 14 (South Louisiana) and 14 mills were in Areas 12 and 13 
(North Louisiana).
Fourteen of the sixteen terminal and river elevators are located in
Areas 12 and 14, with an estimated storage capacity of 12.3 million bus-
21/hels.—  This reflects a heavy concentration of soybean production, since 
both areas accounted for 93.4 percent of the states total production of 
soybeans (Appendix A, Table 1). Also, the large poultry industry in Area 
14, requires large quantities of feed grains, which results in the need 
for large elevators in order to bring in grains from the Midwest.
The number of firms in each class in 1977, and comparisons with 1970, 
are shown in Table 1. The total number of grain handling operations in­
creased from 277 to 316 between 1970 and 1977. Among the marketing areas, 
Area 14 had about 73 percent of all plants, followed by Area 12 with 12 
percent. The largest increase from 1970 to 1977 by type of firm, was in 
export and river elevators. The number of export elevators increased by 
4 and the number of river elevators increased by 5, in 1977. These in­
creases occurred mostly as a result of continuing increases in soybean 
production, corn imports and foreign demand for grains. Feed mills de­
creased from 94 to 83 during this period. Even with the decline in number 
of mills, total feed produced in the state slightly increased or remained 
relatively constant. Thus,average feed production per mill increased sub­
stantially in most areas. This indicates an increase in processing capac­
ity or Increased utilization of capacity and exit of smaller feed mills.
21/ Ibid., p. 8 .
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Storage Capacity.- Storage capacity is an essential component of the mar­
keting system for grain. Production generally occurs once a year, but 
consumption is more uniform through time, necessitating storage. Sto­
rage capacity is located on the farm or at nearby country elevators, 
country subterminal eLevators, terminal or river elevators, domestic de­
mand locations (processors and millers), and points of export. At har­
vest, production can be stored on the farm, moved to nearby country ele­
vator storage by truck, or sold and transported through the marketing 
chain to its destination. Local storage capacity, availability of trans­
portation, current prices, and future price expectations are key variables 
in the farmer's decision to store or sell the grain. The transportation 
system's capacity is finite in the short run and country storage of grain 
can be a temporary substitute for transportation. Thus, strategically 
located storage capacity can relieve pressure on the transportation sys­
tem caused by harvest pressures.
Louisiana grain marketing firms had a bulk storage capacity of about
122.6 million bushels in 1977, not counting integrated poultry and live­
stock operations (Table 2). This compares with 78.0 million bushels in
22/1970, and represents a 57 percent increase between these two years.—
Of the total bulk storage capacity, 25 percent was located on farms and 
75 percent was considered commercial storage capacity, as of October 1, 
1978.— ^
Storage capacity of country elevators increased 25.3 percent from 
1970 to 1977. This was due mainly to an increase in the number of coun­
try elevators and to a large extent to the expansion of others.
22J Ibid., p .8
23/ U. S. Department of Agriculture, ASCS, Grain Storage Capacity 
Survey, Washington, D.C. October 1978.
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— 1 , 0 0 0  bushels— Percent
Country Elevators 9,857 12,352 25.3
River Elevators 7,400 12,393 67.4
Export Elevators 47,843 60,538 26.5
Feed Mills c/1,835^' 2,251 22.7
Rice Drier and Mills 1 1 , 1 0 0 35,106 216.3
Other Types^ M * ' 16,538 —
Total 78,035 139,178 78.4
a/—  Traylor, Harlon D. and R. Charles Hudson. Commercial Bulk Grain 
Handling Firms in Louisiana. A.E.A. Information Series No. 31, 
Louisiana Agricultural Experiment Station, Baton Rouge, Louisiana, 
June 1973. (excludes feed mills storage capacity).
a /— Summarized from 1970 survey of grain handling firms.
— ^Gauthier, Wayne, Harlon D. Traylor and Kenneth Wegenhoft. Commercial 
Bulk Grain Handling Operation in Louisiana. A.E.A. Information 
Series No. 46, Louisiana Agricultural Experiment Station, Baton Rouge, 
Louisiana, June 1978.
c/—  Obtained from SM-42 grain handling firms survey for the year 1970.
— ^Not applicable (NA) because not enumerated
e/—  Other types includes integrated poultry and livestock small firms, 
(which receive some rawgrain as part of the total operation), flour 
mills, cottonseed warehouses converted into grain storage and seed 
processors.
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Storage capacity of river and export elevators increased 67.4 percent 
and 26.5 percent respectively over the period. This was the result of a
substantial increase in soybean production since 1970, in addition to a 
considerable expansion of foreign demand for grain during the present de­
cade. Both factors led to an Increase in the number of river and export 
elevators in 1977.
Storage space of feed mills increased about 22.7 percent from 1970 
to 1977. Increased storage space appears to be the result of expansion 
in the capacity of larger firms, since there was a decrease in the number 
of feed mills, as smaller firms closed operations.
As can be observed in Table 3, 81 percent of the state bulk storage 
capacity is located in Area 14, which reflects a heavy concentration of 
soybean and rice production. Area 12 follows with 12.2 percent of the 
total storage capacity, which was mostly utilized by soybeans and to a 
lesser extent for feed grains.





(1 , 0 0 0  bushels)
1 2 16,911 1 2 , 2
13 641 0.5
14 1 1 2 , 1 2 2 80.6
15 9,504 6.7
Total 139,178 1 0 0 . 0
SOURCE: Gauthier, Wayne, Harlon D. Traylor and Kenneth Wegenhoft.
Commercial Bulk Grain Handling Operation in Louisiana, A.E.A. 
Information Series No. 46, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, June 1978. p. 8 .
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The size distribution of commercial grain handling operations mea­
sured in terms of total permanent storage capacity in 1977 is shown in 
Table 4. Nearly 55 percent of the firms had less than 300,000 bushels 
of permanent storage capacity and another 25 percent had from 300,000 
to 699,000 bushels of permanent storage capacity in 1977. The next two 
size categories (700,000 to 1,099,000) and (1,100,000 to 2,999,000) 
represented 13;5 percent of all operations. Seven percent of the plants 
had more than 3 million bushels of total permanent storage capacity in 
1977.














(1 , 0 0 0 bushels) 
0 - 299 98 28 3 0 67 NA
300 - 699 45 29 4 0 12 NA
700 - 1099 16 11 1 0 4 NA
1 1 0 0 - 2999 8 0 8 0 0 NA
3000 - 8999 1 0 0 0 10 0 NA
9000 or more 2 0 0 2 0 NA
Total 179 6 8 16 12 83 137
SOURCE: Compiled from 1977 survey of grain handlers and merchandisers.
NA: Not available.
Eighty four percent of the number of country elevators and nearly all 
feed mills were in the size of 0 to 699,000 bushels of permanent storage 
capacity in 1977. Likewise, almost half of the river elevators were in 
the range mentioned above. All export elevators were classified above
3.0 million bushels of total permanent storage capacity.
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Grain Movements
The main objective of this section is to examine the volumes and 
direction of grain flows to and from Louisiana, and the modes of trans­
portation used in marketing grains in Louisiana.
Grain movement patterns, transportation modes used, and marketing 
facilities have changed over time as the volume of grain marketed has 
increased and export markets have become more important. Consequently, 
the origin, destination,and mode of transportation of grain provides 
information for many policy and investment decisions.
Grain Received.- More than 106 million bushels of grain was received, 
both .intra-state and inter-state, by Louisiana grain handling operations
in 1977 (Table 5). This amount represents an increase of 28 percent 
24/from 1970.—  Soybeans accounted for about 85.9 million bushels, or 81
percent of the total grain received in 1977, which also represents an
25/increase of 83 percent over 1970.—









-1 , 0 0 0 bushels--------------------
Corn 1,910 2,635 3,073 6,065 13,683 12.9
Grain Sorghum 376 1 2 28 1,746 2,162 2 . 0
Oats 182 1,773 181 263 2,399 2.3
Soybeans 31,878 294 51 ,882 1,848 85,902 81.0
Wheat 1,116 --- 601 214 1,932 1 . 8
Total 35,462 4,714 55 ,765 10,136 106,077 1 0 0 . 0
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
24/ SM-42 survey of grain handling firms. Department of Agricultural 
Economics and Agribusiness, Louisiana State University,Baton Rouge,Louisiana 
1970.
25/ Ibid., p. 25.
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Total corn, receipts accounted for 13.7 million bushels in 1977, or
9.6 million bushels less than in 1970. Most of the decrease in corn 
receipts during the period 1970-1977, was due to a reduction of corn 
imports since corn production increased gradually in the same period.
This is also true for other feed grains. Receipts of grain sorghum, 
oats and wheat amounted to about 6.5 million bushels in 1977. This 
amount compared with 1970’s receipts shows a decrease of 48.4 percent.
Grain handling operations located in North Louisiana (Areas 12 and 
15) received about 45.6 million bushels of grain (Table 5). Feed grain 
receipts accounted for only 11,9 million bushels (26.0 percent), while 
soybeans receipts were 33.7 million bushels (74.0 percent) in this 
region.
In South Louisiana (Areas 13 and 14), total grain receipts were 
about 60.5 million bushels (Table 5). Soybean receipts of 52.2 million 
bushels represented about 86.2 percent of this volume. Feed grain re­
ceipts accounted for 8.3 million bushels or 13.8 percent of the volume 
of grain receipts in South Louisiana.
Intra- and inter-state receipts of corn and grain sorghum decreased 
between 1970 and 1977, by 59.3 and 34.5 percent, respectively (Table 6 ). 
Intra-state receipts of oats also decreased by 90.0 percent as oat pro­
duction decreased in the same period. Consequently, oat imports increased 
by 132.8 percent from 1970 to 1977. On the other hand, intra-state re­
ceipts of soybeans increased between 1970 and 1977 by 79.0 percent and 
about 1.7 million bushels was received from out-of-state sources.
In summary, intra-state receipts of grain for the state increased 
in the period 1970-1977 by 45.7 percent, while inter-state receipts of 
grain decreased by 23.3 percent in the same period. The increase in 
intra-state receipts in 1977 is due mainly to the increase in the 
production of soybeans and wheat. The relative decrease in inter­
28
state receipts for 1977 is explained partially by the fact that relative 
increases in production of feed grains during the period 1970-1977 re­
duced in relative terms, the import of feed grains since 1970 (Table 6 ).
Table 6 . Comparison between Intrastate and Interstate Grain Receipts, 
Louisiana, 1970 and 1977.













-----------1 , 0 0 0 bushels— --------
C o m 6,089 17,115 2,478 11,205 - 59.3 - 34.5
Grain sorghum 4,735 3,195 1,032 1,130 - 78.2 - 64.6
Oats 2,408 928 239 2,160 - 90.0 -132.8
Soybeans 47,023 --- 84,174 1,728 79.0 ---
Wheat 1,348 --- 1,861 70 38.0 ---
Total 61,603 21,238 89,784 16,293 45.7 - 23.3
SOURCE: a) SM-42 survey of grain handling firms. Department of Agri­
cultural Economics and Agribusiness, Louisiana State Uni­
versity, Baton Rouge, Louisiana, 1970.
b) S-115 survey of grain handlers and merchandisers. Depart­
ment of Agricultural Economics and Agribusiness, Louisiana 
State University, Baton Rouge, Louisiana, 1978.
Grain Received by Area of Origin.- About 16.2 million bushels of grain 
was received from out-of-state sources in 1977, excluding grain receipts 
by export elevators. This amount represented 15 percent of total grain 
receipts. Total grain received by grain handling operations in Louisia­
na amounted to 89.8 million bushels. Of this amount, about 8.0 million 
bushels of grain were received directly from farms. The remaining 81.8 
million bushels included total interfirm transfers of grain between mar­
ket areas of Louisiana, which in turn included volume of grain produc­
29
tion received, volume of grain imported and beginning inventory of ele­
vators (Table 7).
Corn. Nearly 82 pp'.cent of the c o m  received or 11.2 million bushels, 
was originated from sources outside Louisiana, while only 6.3 percent 
was received from Louisiana farms in 1977 (Tables 6 and 7). About 77 
percent of the corn received from out-of-state origins was received from 
Illinois while approximately 20 percent was received from Iowa, Missouri, 
Mississippi and Kansas.
Grain Sorghum. More than 50 percent of the grain sorghum came from out- 
—of-state sources in 1977. Nebraska and Kansas were the primary sources 
of interstate grain sorghum received.
Oats. Slightly more than 90 percent of oats received were from inter­
state sources in 1977. Mississippi was the leading source of oats 
received, accounting for 1.6 million bushels, or 67 percent of total oat 
receipts In 1977 (Table 7).
Soybeans. More than 4 million bushels of soybeans were received directly 
from farmers in 1977, and the total volume of interfirm transfer in the 
state accounted for 84 million bushels (Table 7). Mississippi and 
Arkansas were the only sources of soybeans from out-of-state in 1977, 
accounting for 1.7 million bushels of soybeans.
Wheat. About 1.3 million bushels of wheat were received from Louisiana 
farmers in 1977 (Table 7). The leading sources for out-of-state receipts 
were Texas and Arkansas with only 70,000 bushels.
Grain Received by Type of Firm.- River elevators received about 49.4 
million bushles of grain, or 46.5 percent of the total volume of grain 
received in Louisiana in 1977 (Table 8 ). Country elevators accounted 
for approximately 34 percent. Feed mills and rice driers and mills had
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13.8 and 5,7 percent, respectively, of the total receipts of 106.1 
million bushels of grain. This quantity compared with 82.8 million 
bushels received in 1970 and represented an increase of 78 percent over 
'total receipts -in 1970. — ^
Soybeans were the most important grain received by country eleva­
tors in 1977 (Table 8 ). The amount of 35.0 million bushels of soybeans 
accounted for 97 percent of total grain received. C o m  was second in 
importance with 429,000 bushels received by country elevators.
Soybeans and corn,also,were the most important grains received by 
river elevators in 1977. Soybeans accounted for about 45 million 
bushels, or 91 percent of the total grain received by river elevators. 
Corn represented about 2.8 million bushels and accounted for 5.6 percent 
of the total (Table 8 ). River elevators also received about 1.5 million 
bushels of wheat and 248,000 bushels of grain sorghum.
Corn and oats were the most important grains received by feed 
mills in 1977. C o m  accounted for nearly 72 percent of the total 14.6 
million bushels of grain received by feed mills. Oats represented 2.2 
million bushels or 15 percent of the total (Table 8 ). Feed mills also 
handled 1.8 million bushels of grain sorghum and 174,000 bushels of 
wheat.
The only grain other than rice handled by rice mills was soybeans 
as indicated by the survey. The amount of soybeans handled by this 
category in 1977 was about 6 million bushels (Table 8 ).
26/ Ibid., p. 26.
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Table 7. Grain received by type of grain and origin, Louisiana, 1977.
Area of origin Corn
Type of




Farmer 867 1,026 2 2 4,798 1,301 8,014
Elevator 1,611 6 217 79,376 560 81,770
Within state total 2,478 1,032 239 84,174 1,861 89,784
Interstate (1,000 bu.) Percent
Illinois 8,662 1 2 2 300 — — 9,084 55.8
Iowa 740 1 0 0 — — — 840 5.2
Missouri 560 — 180 — — 740 4.5
Mississippi 538 150 1,603 906 — 3,197 19.6
Kansas 504 300 — — — 804 4.9
Nebraska 123 400 — — — 523 3.2
Georgia 67 — — — — 67 0.4
Minnesota 1 1 — — — — 1 1 0 . 1
Arkansas — 8 2 822 30 862 5.3
Texas — 50 18 — 40 108 0.7
S . Dakota — — 57 — — 57 0.3
Total interstate 11,205 1,130 2,160 1,728 70 16,293 1 0 0 . 0
State total 13,683 2,162 2,399 85,902 1,931 106,077
SOURCE: Compiled from 1977 survey of grain handlers and merchandisers.
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Feed Rice Driers 
Mills and Mills Total
Corn 429 2,789
-1 , 0 0 0 bushels- 
10,465 -- 13,683
Grain Sorghum 128 248 1,786 -- 2,162
Oats 166 -- 2,233 -- 2,399
Soybeans .34,983 44,907 -- 6 , 0 1 2 85,902
Wheat 310 1,447 174 -- 1,931
Total 36,016 49,391 14,658 6 , 0 1 2 106,077
Percent 34.0 46.5 13.8 5.7 1 0 0 . 0
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
Grain Received by Type of Grain and by Month.- As expected, amounts of 
grain received in 1977 were higher in September, October, November and 
December, since this is the major harvest period in Louisiana. Receipts 
in other months were fairly constant (Table 9). The increased quantities 
in these months were partially attributed to soybeans and corn harvested 
in Louisiana.
More than 40 percent of the corn receipts occurred in the September- 
December period, and in this same period, soybeans accounted for 75 per­
cent of total soybeans received in 1977. Receipts of grain sorghum and 
oats were fairly stable throughout the year. About 79 percent of the 
wheat was received during the June-July harvest season.
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Sorghum Oats Soybeans Wheat
1 0 0 0 bushels—
January 1,198 124 129 3,018 1 4,470 4.2
February 1,146 136 128 1,468 1 0 2 2,980 2 . 8
March 1,069 125 1 2 2 1,930 1 0 2 3,348 3.2
April 896 83 8 6 649 3 1,717 1 . 6
May 897 83 114 646 962 2,702 2.5
June 846 83 223 160 559 1,871 1 . 8
July 928 455 86 7 0 1,476 1.4
August 1,227 279 86 240 0 1,832 1.7
September 1,515 386 87 14,213 1 0 1 16,302 15.4
October 1,415 123 443 38,475 0 40,456 38.1
November 1,258 135 452 21,890 1 0 1 23,836 22.5
December 1,288 150 443 3,206 0 5,087 4.8
Total 13,683 2,162 2,399 85,902 1,931 106,077 1 0 0 . 0
SOURCE: Compiled from expanded data from 1977 survey of grain handlers
and merchandisers.
Grain Received by Mode of Transportation.- Truck transportation was the 
most important method of receiving grain by Louisiana grain handling 
firms in 1977 from all sources. Truck receipts amounted to 95 million 
bushels or approximately 89.6 percent of the total given received 
(Table 10).
Table 10. Grain Received by Type of Grain and Mode of Transportation, 
Louisiana, 1977.
Type of Grain Rail Truck Water Total
i non
Corn 5,590 4,317 3,776 13,683
Grain Sorghum 1,056 1,084 22 2,162
Oats 374 ' 1,791 234 2,399
Soybeans -- 85,902 -- 85,902
Wheat --- 1,931 --- 1,931
Total 7,020 95,025 4,032 106,077
Percent 6 . 6 89.6 3.8 1 0 0 . 0
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
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Rail transportation accounted for more than 6 percent, and water 
for only 3.8 percent ot total grain shipments received.
Rail was most important in receipts of corn followed by truck and 
water. Truck was the only mode for receiving soybeans and the most 
important in receipts of grain sorghum and oats, followed by rail and 
water, respectively.
Grain Received by Mode of Transportation in Market Areas.- Truck was 
the most important mode of transporting grain in North Louisiana 
with 37.2 million bushels. It represented about 85 percent of the total 
grain received in this region in 1977 (Table 11). Rail transport was 
the second leading mode of transportation in North Louisiana with 15.3 
percent of total grain receipts. About 6.7 million bushels were moved 
by rail. Water transportation accounted only for 1.6 million bushels or
4.0 percent of total grain receipts in the region.
In South Louisiana, truck was also the leading mode of transport 
with 57,8 million bushels of grain or 96.0 percent of total grain re­
ceipts. The next most important mode was water with 2.4 million bushels 
moved by water and representing 3.5 percent of total grain receipts.
The volume of grain moved by rail was only about 282,000 bushels.











Rail ___ 274 8 6,738 7,020 6 . 6
Truck 33,818 3,169 54,640 3,398 95,025 89.6
Water 1,644 1,271 1,117 --- 4,032 3.8
Total 35,462 4,714 55,757 10,136 106,077 1 0 0 . 0
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
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Shipments.- Louisiana grain handling firms shipped 90.8 million bushels
of grain in 1977 (Tables 12 and 13). This represented an increase of 55
27/percent since 1970, in which 58.5 million bushels of grain were shipped.—  
The most important mode of transportation for grain shipments was 
water with 46 million bushels, or 50.4 percent of total shipments. The 
second most important mode of transportation was truck, which accounted 
for 4 7 . 8 percent and rail was third with 1 . 8 percent of total shipments 
of grain in Louisiana (Table 12).









Rail 483 300 830 2 0 1,633 1 . 8
Truck 13,539 47 27,881 1,920 43,387 47.8
Water 21,767 --- 24,037 --- 45,804 50.4
Total 35,789 347 52,748 1,940 90,824 1 0 0 . 0
SOURCE: Compiled from expanded data from 1977 survey of grain handlers 
and merchandisers.
Barge transportation was the leading mode in Area 12, with 61 per­
cent ot total shipments, followed by truck transportation which accoun­
ted for 38 percent of total shipments from the area. In contrast, truck 
was the most important mode of transportation in Area 14 with 53 percent 
and water transportation ranked second with 46 percent of the total 
grain shipments occurring in this area. Areas 13 and 15, which were 
the largest .consuming areas of feed grains in 1977 only accounted for 
0.3 and 2.1 percent of the states total shipments (Table 12).
27/ Ibid., p. 28.
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In 1977, intrastate shipments amounted to 82.1 million bushels, 
which represented nearly 91 percent of total shipments. Soybeans was the 
leading grain shipped with 76.6 million bushels. Most of these shipments 
were directed to export areas and to local processors. Interstate ship­
ments accounted for 8 . 6 million bushels in 1977, again, soybeans being 
the most important grain shipped to other southern states.






Total Rail Truck Water
Sub-
Total Total
---1 , 0 0 0 bushels---- ------------------------------ ---------------
Corn — 3,020 — 3,020 — 48 — 48 3,068
Grain
Sorghum — 127 160 287 — 51 — 51 338
Oats — 711 — 711 — 711
Soybeans 1,613 29,621 45,381 76,615 2 0 8,250 — 8,270 84,885
Wheat — 271 1,263 1,534 — 288 — 288 1,822
Total 1,613 33,750 46,804 82,167 2 0 8,637 — 8,657 90,825
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
Shipments by Type of Firm.- River elevators were the most important ship­
pers of grain in Louisiana. In 1977 they shipped about 50 million bush­
els, or 55.1 percent of total shipments (Table 14). Soybeans accounted 
for nearly 92 percent and c o m  about 5.2 percent of shipments by river 
elevators. A total of 1.7 million bushels of wheat and grain sorghum 
were also shipped by river elevators.
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Country elevators shipped 34.7 million bushels of grain, or 38.3 
percent of the total shipments in 1977 (Table 14). Soybeans were the 
most important grain handled by country elevators, accounting for 95 
percent of their total shipments. Smaller shipments of corn, wheat, 
oats and grain sorghum were also handled.
Shipments of grains by feed mills were small (Table 14). This was 
expected since grain is purchased by these firms primarily for feed 
production. Rice driers and mills shipped 6.0 million, bushels of soy­
beans in 1977.












■ —  1 i w  W  U U O U
Corn 418 2,590 60 --- 3,068
Grain Sorghum 128 2 1 0 -- ------- 338
Oats 711 -- ------- ------- 711
Soybeans 33,189 45,681 ------- 6,015 84,885
Wheat 310 1,521 ------- ------- 1,822
Total 34,756 49,993 60 6,015 90,824
Percent 38.3 55.1 0 . 0 6 . 6 1 0 0 . 0
SOURCE: Summarized from 1977 survey of grain handlers and merchandisers.
Shipments by Type of Grain and by Month.- October, November and December
were the leading months for grain shipments in 1977,' mainly because of 
large soybean shipments. Amount shipped in.these three months accoun­
ted for 53.1 million bushels, or 59 percent of total annual shipments. 
Nearly 52 percent of all soybean shipments occurred in those months 
(Table 15). Amounts of corn and oats shipped were relatively constant
throughout the year.
38
Most (75 percent) of the grain sorghum wrfs shipped in July, Au­
gust and September. Major shipments of wheat occurred in the period 
May-August, about 83 percent of wheat shipments were shipped during 
this period.






Sorghum Oats Soybeans Wheat Total Percent
------Ljuuu Dusneis*
January 256 14 55 7,995 2 0 8,340 9.2
February 240 13 55 6,281 2 0 6,609 7.3
March 188 26 55 4,979 2 0 5,268 5.8
April 181 0 55 2,114 19 2,369 2 . 6
May 180 0 71 1,264 713 2,228 2.5
June 180 0 84 596 284 1,144 1.3
July 242 75 55 255 256 883 0.9
August 282 75 55 108 256 776 0 . 8
September 475 105 55 9,418 1 2 10,065 11.1
October 223 25 55 26,256 20 26,579 29.3
November 322 5 55 15,258 182 15,822 17.4
December 299 0 61 10,361 2 0 10,741 1 1 . 8
Total 3,068 338 711 84,885 1,822 90,824 1 0 0 . 0




A number of approaches for describing and studying marketing and
transportation problems are presently available. For purposes of
examining and analyzing grain marketing structures and its problems, the
28 /"perfect market" concept— appears to be the best approach available.
Its structure of concepts can be used as a diagnostic aid In appraising a 
marketing system as a whole, in locating particular problems, and in 
solving them.
Theoretical Concepts 
The perfect market is an abstract concept, a bench mark never 
attainable under actual conditions, but very useful in scientific research. 
The concept is also useful in determining the degree of Inefficiency in 
an economic system. The perfect market concept assumes perfect competi­
tion with the following characteristics; each economic agent is so small 
relative to the market that it can exert no perceptible influence on 
price; the product is homogeneous; there is free mobility of all resources, 
including free and easy entry and exit of business firms; and all economic 
agents in the market have complete and perfect knowledge of demand, supply 
and prices, and act rationally upon that knowledge.
Farm level grain markets probably come closer to perfect competition 
than any other food or farm market. There are a large number of relative­
ly small producers; the product is reasonably homogeneous; movement into
28/Shepherd, Geoffrey S. Marketing Farm Products; An Economic 
Analysis, Fourth edition (Ames, Iowa: The Iowa State Press, 1962), p. 24.
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and out of production is reasonably fluid; and market information is 
quite good. As a consequence, grain farmers encounter all the problems 
of perfect competitors: price-taking status, no supply control, prices
above or below costs of production in the short run, and no effective 
market power.
The nearly perfect competitive nature of feed grain markets con­
trasts with the imperfectly competitive country elevator industry and 
milling and processing industries. The country elevator industry can 
be classified as a monopolistically competitive industry, which is 
characterized by a larger number of firms providing services that are 
differentiated spatially. In many regions, the nature of the competi­
tion is such that mutual dependence is recognized among local elevators
29 /and elements of oligopolistic or oligopsonistic behavior are present.—
In monopolistic competition each grain producer has several eleva­
tors with which he can deal, each of which offers services that pro­
ducers feel differentiates it from other elevators, such as the price 
offered for farmers grain, locational differences, and differences in 
facilities and services offered by the firm.
Meeting the increased demand on capacity of country elevators 
as a part of an industry with numerous small plants is the immediate 
problem of many country elevator firms. How satisfactorily the challenge 
is met, depends mostly on the information available to the elevator 
industry about the optimum combination of resources for the industry and
29/ Heifner, Richard G. "The Function and Structure of Country 
Eleva"tors in the United States". Marketing Grain, Proceedings of 
NCM-30 Grain Marketing Symposium. Purdue University: Agricultural
Experiment Station, January 1968.
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Individual firms. The optimum structure for the country elevator industry 
needs to be determined as a standard toward which the present structure 
should move.
Technological change has induced changes in the locational pattern 
of elevators. Larger, faster trucks and better roads have reduced 
assembly costs. Economies of scale allow lower costs of elevator storage 
and handling and rail transportation. Without regulation the private 
sector has been willing and able to take advantage of new technology and 
reduce assembly, elevator, and truck distribution costs relative to rail 
distribution costs. The consequence has been the evolution of an elevator 
distance; and, increased use of trucks in distributing grain to terminals. 
The development of inland water routes for commercial transport has also 
created additional competition for grain shipments traditionally carried 
by railroads. Relative to the railroad industry, the barge industry repre­
sents a more competitive and less regulated mode of grain transporta-
30/ tion.—
Previous studies have developed cost analysis for country elevators
and divided it in three major segments: (1 ) the grain assembly costs
which cover grain delivery from the farm to the elevator, (2) Elevator
costs, which include handling and storing grain, and (3) an integration
of elevator costs and grain assembly costs to determine the optimal
31/elevator size and market area.—
30/Musick, Joseph A. Estimated Grain Transportation Supply and 
Demand Elasticities at Selected Gulf Ports (Unpublished Ph.D. Disserta­
tion) University of Missouri-Columbia, May 1980. Chapter 1.
31/Kaldenberg, Ronald E. Economic Analysis of the Optimal Size and 
Location of Southern Minnesota Country Elevators (Unpublished Ph.D. 
Dissertation) University of Minnesota, 1969, p. 24.
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Studies of elevator costs often use monotonic decreasing average 
cost functions. Using the volume of grain handled as the index of eleva­
tor production, decreasing long-run average costs reflect increasing 
32/returns to scale.—  Elevator scale can be measured by an index of receiv­
ing, loading, storing and drying capacities of the elevator. On the other 
hand, diminishing short-run average costs reflect the increasing average 
productivity of a given scale of plant. This is due to the ability 
of an elevator (of a given scale) to handle larger volumes of grain by 
increasing its turnover rate - the ratio of grain handled to plant size.
Given the production density in a market region an elevator can 
increase its volume of grain handled only by increasing the area from 
which it draws grain. It is an acceptable simplification to assume that 
transportation cost from farm to the elevator are linearly dependent on
distance traveled (mileage) and a constant, associated with loading, un-
33/loading, and average waiting time.—
The cost of marketing grain, then is the summation of transportation 
costs and elevator operation costs, represented by the U-shaped average 
total cost curve, the minimum of which identifies a least cost combination 
of transportation costs and elevator costs, given the marketing density 
and elevator plant size. The general tendency in a perfectly competitive 
structure is that adjustment will be made toward the least cost point. 
Consequently, if one allows firms to operate only at their minimum cost 
point, then one can determine that combination of firm types and trans-
32/Fuller, S. W, and M. L. Manuel. "Factors that Affect Country 
Grain Elevator Efficiency". Bulletin 550, Agricultural Experiment Station, 
Kansas State University, Manhattan, Kansas, February 1972.
33/French, Ben C. "Some Considerations in Estimating Assembly Cost 
Functions for Agricultural Processing Operations". Journal of Farm 
Economics, Vol. XLII, November 1960, pp. 769-770.
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portation activities that yield a total minimum cost of moving grain from 
its point of production, through time and space to its final demand point, 
which is the general objective of this study.
In addition, a linear programming model was used to estimate the 
least cost marketing system for alternative relative changes in trans­
portation rates. The purpose was to visualize how the pattern of grain 
marketing would adjust in response to changes in distribution costs.
The rational behavior of shippers, when transportation rates are 
changed can be explained using the underlying concepts of the theory of 
production and optimal input proportions. This theory states that the 
goal of an entreprenuer is to maximize profit. That in order to either 
maximize output subject to a given cost or to minimize cost subject to a 
given output, the entrepreneur must employ inputs in such amounts as to 
equate the marginal rate of technical substitution and the inverse input-
q  » I
price ratio.—  Grain shippers are assumed to utilize the services of 
transportation firms in a similar fashion.
Given a production function, one can determine the various modal 
combinations required to transport a given quantity of grain. A given 
isoquant defines the locus of various modal combinations required to 
transport that given quantity of grain. Thus, movements along a given 
isoquant represent constantly changing modal ratios while output remains
- - 35  ̂constant.—
34/Ferguson, C. E. Microeconomic Theory, rev. ed. (Homewood, 111.: 
Richard E. Irvin, Inc., 1969), pp. 165-178.
35/John P. Doll and Frank Orazem. Production Economic Theory With 
Applications. (Columbus, Ohio: Grid Publishing Co., 1978), pp. 81-98.
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Shippers attempting to maximize profit will utilize modes in a 
manner which minimizes costs. Therefore, shippers must purchase inputs 
(or services) in quantities such that the marginal rate of technical 
substitution of Mode for Mode X 2 is eaual to the inverse input-nrice 
ratio (the price of Mode to the price of Mode X^). This relation­
ship is defined mathematically as
dX PX
” dX^ = “ PX^ ’
dX2
where represents the marginal rate of technical substitution of X^ 
for X2; PX^ is the price of input X^; and PX2 is the price of input X2 
The above relationship can be altered when either input prices or 
the production process (technology) changes. Since technology is 
generally constant over time, then the marginal rate of technical sub­
stitution is generally constant. Thus, the modal combination which 
minimizes cost depends primarily upon the changing input or modal price 
relationship. Input prices are determined by supply and demand in the 
market. Thus, changing supply and demand conditions affect the relative 
prices of inputs and consequently alter the least-cost conditions. 
Therefore, shippers must adjust modal combinations to minimize cost when 
the price (rate) of one mode changes relative to the price (rate) of 
another mode.
As changes in freight rates take place, shippers undertake a pro­
cess of adjustment, and alter modal combinations. As shippers alter 
modal combinations in response to changes in modal prices then one can 
derive the demand for grain transportation by a given mode. This 
demand can be defined as the various quantities of transport services 
that shippers are willing to purchase at different prices, all other 
variables remaining constant.
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The upper portion 0f figure 3 shows adjustment by a shipper or pro­
ducer to changes in the price of the ^  input or mode. The price ratio
PXis depicted by the line __ 1 and represents the budget constraint of the
PX2
producer or shipper. Each isoquant represents a given level of output 
which can be obtained from various combinations of and X£. Movements 
from one isoquant to another in a northeast direction represent movements 
to higher output levels. Given prices of X^ and X£, the producer utilizes 
quantity of X£ and quantity of X^ in the production process follo­
wing cost minimization. Assume that the price of X£ decreases while the 
price of X^ remains constant. Thus, the input X 2 has become cheaper
relative to X^ and a given outlay will now purchase a larger quantity of
PXX„. Thus, the budget line rotates out to the new __1 line. By substitut-
px2
ing X2 for X it is possible for the producer or shipper to increase out­
put (quantity of grain shipped) at the same cost as the previous level of 
output or ship the same quantity at a lower cost. The shipper adjusts 
the quantities of inputs or modes to Q2 of X2 and quantity of X^. The 
shipper has thereby adjusted the quantity of the mode in response to a 
change in the price of the mode subject to the marginal rate of technical 
substitution. Subsequent decreases in the price of X 2 result in 
additional adjustments such that as price decreases the producer sub­
stitutes X2 for X^ in the production or transportation process. The locus
of such quantity and price relationships for the input or mode defines
36 /the demand schedule for the mode and may be derived as in Figure 3.—
36/Musick, Joseph A. "Estimated Grain Transportation Supply.and 
Demand Elasticities at Selected Gulf Ports". Unpublished Ph.D. Disserta­
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Service x„ '
FIGURE 3. Derivation of Input Demand
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The Linear Programming Model and Assumption 
The linear programming model employed in this study is the micro 
model which was developed as part of the Southern Regional Research Pro­
ject, SM-42.
The micro model was designed to analyze the impact of alternative
policies on the market structure of the grain industry and the pattern of
iiitra and inter-state grain movements. Like all of its predecessors, this
modified transportation linear programming model is solved within the
theoretical framework of perfect markets. The perfect market concept
theorizes that shipments will be transported to markets where net returns
37 /are highest, i.e., where market price minus transfer costs are highest.—  
The model being used in this research is formulated in accordance 
with the basic assumptions required for all linear programming models.
The objective function of the model is defined to minimize the total cost 
of assembling, storing, drying, and transporting grain by mode between 
origins and destinations.
The general allocation framework of linear programming as used in 
this analysis can be represented as:
Minimize Z = C ’X
Subject to AX ̂  B
where
A is a m x n matrix of technical coefficients,
C is a n x 1 vector of cost coefficients associated with X,
X is a n x 1 vector of alternative activities in the marketing
and transportation of grain,
37/Dean, Leahy, and McKee ed., Spatial Economic Theory, Free Press,
1970.
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B is a m x 1 vector of resource requirements or restrictions 
on activities X,
C'X = Z is the objective function.
Five basic assumptions must be fulfilled in order for linear pro­
gramming to apply to the problem at hand, otherwise the technique will
38 /not necessarily provide a sufficiently precise solution.— These are: 
proportionality, additivity, divisibility, finiteness, and single valued 
expectations.
The proportionality assumption implies a linear relationship between 
activities and resources. While proportionality is not present over the 
entire range of size and capacity of elevators included within the model, 
the use of representative firm types within appropriate size categories 
permits the economic relationship to be estimated by a linear function.
Additivity means that the total quantity of resources used by all 
activities must equal the total amount used by individual activities.
That is, no interaction is possible in the amount of resources required 
per unit of activity regardless of whether each activity occurs alone or 
in various proportions. For example, purchasing drying capacity cannot 
be separated from purchase of storage capacity because after drying is 
complete, storage capacity is available from the dryer. The requirements 
of this assumption are met since these activities do not interact, hence 
the technical specification of the variables in the model adhere to 
additivity.
38/Agrawal, R. C. and Earl 0. Heady. Operations Research Methods for 
Agricultural Decisions. Iowa State University Press, Ames, 1972, p. 31.
49
Proportionality and additivity implies that all relationships are 
linear. Since the elevator and farm sectors are operating under condi­
tions of workable and pure competition, respectively, most relationships 
will be linear Even if certain relationships are not linear, actual
relationships can still be estimated by using budgeting techniques. 
Further, shipments of grain will be transported to markets where net 
returns are greatest (perfect market theory).
The divisibility assumption implies that activity and resource levels 
are continuous and can be used in fractional units. This poses no serious 
problem since the drying, storing, harvesting, etc. of fractional units 
of grain is not uncommon. Fractional units can be rounded to the nearest 
whole unit without seriously affecting the results.
The assumption of finiteness assumes that a finite number of activ­
ities and resource restrictions exist. Obviously, the existance of 
infinite possibilities would mean such a problem could not be programmed 
nor an optimal solution found. This is no problem since the problem 
matrix contains a finite number of activities and restrictions.
The single valued expectation assumption implies that resource 
supplies, input-output coefficients, and prices are known with certainty. 
This gives the model the property of being deterministic. Since the farm 
and elevator markets are characterized as being purely competitive and 
effectively competitive, respectively, this assumption does not restrict
39/ The concept of workable competition was developed to compensate 
for actual real life deviation from the theoretical concepts of the per­
fect competition model. For a further discussion about this concept, see 
Richard L. Kohls and Joseph N. Uhl. Marketing of Agricultural Products. 
Fifth Edition. Mcmillan Publishing Co. Inc., New York, 1979, pp.195-198.
40/ Baldwin, Eldon Dean. "Optimal Market Structure Adjustments to 
Field Shelling of Corn". Unpublished Ph.D. Dissertation, University of 
•Illinois, Urbana-Champaign, Illinois, 1970, p. 16.
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the usefulness of linear programming in analyzing the problem at hand.
General Considerations for the Model 
The micromodel has activities to account for four grain types in four 
time periods. The four grains are com, soybeans, grain sorghum and oats. 
The time periods were specified to depict the seasonal aspects of grain 
marketing. Time period one consists of the months January through March. 
Period two consists of April and May; period three, June through August; 
and period four, September through December. Firm types in the micromodel 
are defined to depict the grain industry in the region being studied 
(Table 16). An average farm type, six representative types of elevators 
and four representative feed mill types were included in the model.
Model Activities
Activities included in the model and the direction of grain flow are 
schematically described in Figure 4. These activities may be divided into 
6 groups.
1) Inventory transfer activities.




6 ) Feed manufacturing activities.
1) Inventory transfers
The programming model is an annual model. Since harvest of grain 
occurs in time periods 3 (grain sorghum, oats and wheat) and 4 (com and
HarvestDry
ueglnnlnb Inventory -
Figure 4. Flow Dlagraa of the Model.
Ŝoybeanrocevsor
ventofy
‘Ending Inventory Is transferred to fans on elevator storage
T: Truck R: Rail U; Water E: Elevators F; Feed mil Is
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soybeans) Inventory transfers are required in time period one so as to 
meet demands prior to the next harvest. Beginning farm and elevator in­
ventories are assumed to be carried over from the previous year. Ending 
inventories at the farm and elevator are carried over to the following 
calendar year.
2) Harvest and drying activities
C o m  and soybeans are harvested in time period four. Grain sorghum, 
oats and wheat are harvested in time period three. Each grain can be 
harvested either wet or dry. Drying activities at the farm and at each of 
the six elevator types Include the drying of wet grain within the harvest 
period.
3) Storage activities
Grain can be stored at the farm or at any of the six elevator types 
during all four time periods. The quantity stored during each of the 
periods will depend upon the level of production, inventories carried into 
the time period, out-of-region-demands and farm and feed manufacturing 
demands.
A) Transportation activities
Transportation activities provide for moving grain for purposes of 
storage, drying, meeting in-region or out-of-region demands, and for 
assembling grain into larger volumes. These activities also include 
moving wet grain from the farm to elevators during the harvest period. 
Farms can also ship dry grain to any of the elevator types during any time 
period, and can also ship directly to feed manufacturers.
Elevator transportation activities primarily include imports from 
out-of-region supply points, shipments of grain between all elevator 
types, shipping grain to out-of-region demand points, shipping grain back 
to the farm for on-farm use, and shipments to feed manufacturers.
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5) Investment activities
Investment activities include the purchase of drying, storage, and 
handling capacity at the farm and at each of the six elevator types.
These activities are no't related to a specific grain. Purchase of 
additional capacity permits an expansion in the capacity for a given 
activity and can be used in subsequent time periods.
6 ) Feed manufacturing activities
In the application of the model, the feed manufacturing activities 
involve the manufacturing of feed by four representative mill types to 
meet specified feed demand in each of the four time periods (Table 16).
For a more detailed explanation of the constraints used in the 
model, see Table 32.
Data Requirements 
The development of the model coefficients and constraints used in 
the model may be divided into seven categories.
1) The development of appropriate elevator and feed mill specifica­
tions including types, sizes, and transportation characteristics.
2) Estimation of grain production and inventory data.
3) Development of utilization estimates for feed grains.
4) The identification of major origins and destinations for movements 
of corn, soybeans, grain sorghum and oats for the state plus de­
mands by destination.
5) Estimation of transportation rates by mode.
6 ) Estimation of grain storage and handling costs at each elevator type.
7) Develop estimates of feed manufacturing costs and feed demand in 
the state.
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The development of each category is discussed separately. Some of 
the more important objective function, right-hand-side coefficients, and 
technical coefficients, used in the model are presented in Table 32.
1) Firm Specifications
Six elevator types and four feed mill types were specified within the
model (Table 16). Firm types were based upon data obtained from a survey
41/taken as part of the NCSR—  national grain survey. Elevator and feed 
plant types, size, number, access to transportation facilities, and char­
acteristics of the sample data were used to specify the firm types.
Elevator type 1 is a small country elevator with 50,000 bushels of 
storage capacity that provides services to farmers and ships grain prima­
rily to local markets by truck. Elevator types 2 and 3 are intermediate 
sized country elevators with 150,000 and 500,000 bushels of storage 
capacity respectively. These firms ship grain by truck and by single rail 
car. Firm types E^ and E^ are larger country elevators which receive 
shipments from other local elevators, and have a storage capacity of 2 . 0  
and 4.0 million bushels, respectively. As such, they may serve as sub­
terminal type elevators to move grain to export markets by water. These 
elevators also have access to local markets by truck and rail.
Firm type Eg is primarily a large volume, subterminal elevator for 
shipment to export points. This study does not take into consideration 
the grain received for export in these types of elevators, however, one 
elevator type Eg was included, mainly to handle volumes of grain utilized 
or originating in Louisiana.
41/NCSR is a combined project of Southern Regional Grain Marketing 
Committee, S-115 and the North Central Regional Research Committee, NC-137.



















Water Truck Rail Water
(1,000 bu.)(l,000 bu.) (Ton)c/ (Ton/hr),®/
North 12 Ell 50 150 * * ft
Louisiana E21 150 800 * * *
E31 500 1,500 * ft ft ft
E41 2,600 8,079 * * ft ft
Fll -- 55 ft 5,000 2.4
15 E12 50 150 ft *
E22 100 500 * * *
F12 -- 100 * 5,000 2.4
FZ2 -- 1,000 * * 27,000 13.0
F32 -- 3,500 * * 117,000 56,0
F42 — 4,600 * * 200,000 100.0
South 14 E13 50 250 * ft *
Louisiana E23 150 445 * ft *
E33 500 2,250 * * ft *
E43 2,000 9,550 * ft ft ft
E53 4,000 80,000 * ft ft ft
E63 5,000 100,000 * * * * ft ft
F13 -- 86 * 3,000 1.4
F23 -- 130 * ft 13,000 6.2
13 F14 __ 463 ft 5,000 2.4
F24 -- 150 ft ft 20,000 9.6
F34 -- 714 * * 75,000 36.0
SOURCE: Obtained from 1977 survey data.
stands for elevator and "F" stands for feedmlll. The initial number Indicates firm type and 
second number Indicates market area. Ell reads elevator type 1 in market area 12 and 
Fll reads feedmlll type 1.in market area 12.
—^Asterisk (*) Indicates access to different modes of transportation for each firm type in each 
market area,
—^Total tons of feed grain produced by each feedmlll type in each market area,
—^Approximately 260 assumed days of operation in a year (8 hours per day).
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The four feed mill types were defined on the basis of manufacturing 
capacity, and the ability to use alternative transportation facilities for 
receiving grain. Feed plant type 1 can produce 24 tons per hour of feed 
and is representative of the small type feed plants. This feed plant 
type can only receive grain by truck. Feed plant types 2 and 3 are larger 
feed mills than 1 and can receive grain by truck and rail. Feed mill 
type 2 has a capacity to produce feed between 9.6 and 13.0 tons per hour. 
Feed mill type 3 can produce between 36 and 56 tons of feed per hour.
Feed mill type 4 is the largest feed plant and can receive grain by truck 
and rail, and also can produce 100 tons of feed per hour. Locations of 
representative firm types and transportation points are shown in Figure 5.
2) Production and Inventory Data
Crop production estimates for the market areas were compiled from
42/parish data as reported by the Louisiana Crop Reporting Service.—
Beginning and ending inventory data were incorporated into the model 
as constraints since the model represents a calendar year. Beginning 
farm and elevator inventories of grain are assumed to be carried over 
from the previous year. Likewise, ending inventories are assumed to be 
carried into the next year.
Data for farm and off-farm inventories of grain were obtained from 
secondary sources but were available only at the state level. To obtain 
estimates for the four market areas, the state totals were allocated 
according to the proportion of production in each area for 1977. Farm 
inventory estimates are presented in Table 17 and the estimates of 
elevator inventories are indicated in Table 18.
42/ Louisiana Crop Reporting Service. Louisiana Agricultural 
Statistics: Annual Summary 1977. Louisiana Department of Agriculture,
USDA, Baton Rouge, Louisiana.
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FIGURE 5. Location of representative firm types and selected 
transportation points.









Corn 206 242 1,301 144 1,893
Beginning Grain
Inventory Sorghum 322 1 1 69 64 466
(Jan, 1,
1977) Soybeans 3,307 165 6,979 573 11,024
Oats 43 1 12 2 58
Corn 1 1 0 130 697 77 1,014
Ending Grain
Inventory Sorghum 183 6 39 36 264
(Dec. 31,
1977) Soybeans 4,535 227 9,568 786 15,115
Oats 33 1 9 2 45
SOURCE: U.S. Department of Agriculture, Crop Reporting Service, Grain Stocks, Gr 11-1, Washington, D.C.,
U.S. Government Printing Office, January 1977 and 1978.
a/—  State total was allocated to each substate area of Louisiana according to the proportion of 
production in each area in 1977.
Table 18. Estimates of elevator Inventories of grain by type in each market area of Louisiana, 1977.
Inventory Grain Market Area Remainder
Inventory 
Held by . 
Feed Mill—
Inventory 
Held by Off-farm^ Inventory 
For StateDate 12 13 14 15 Export , . Elevators—
Corn 184 217 1,163 128





Inventory Grain Sorghum — — — — — 300 — 300
(Jan. 1,
1977) Soybeans 2,640 132 5,571 458 8,801 — 8,802 17,603
Oats — — — — — 92 — 92
Corn 213 251 1,348 149 1,962 964 11,700 14,626
Ending
Inventory Grain Sorghum — — — — — 2 0 1 — 2 0 1
(Dec. 31,
1977) Soybeans 3,310 165 6,984 575 11,034 — 11,034 22,068
Oats — — — — — 2 2 0 — 220
SOURCE1 qI—  U.S. Department of Agriculture, Crop Reporting Service, Grain Stocks, Gr 11-1, Washington, D.C., 
U.S. Government Printing Office, January 1977 and 1978.
— ^Assumed that export elevators hold 80 percent of the total c o m  inventory and about 50 percent of 
the total soybeans inventory; based on 1977 survey data.
c/—  Assumed that feed mills hold 2 weeks supply of corn as inventory on the average throughout the 
year; based on 1977 survey data.
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3) Utilization Estimates for Feed Grains
To estimate total feed grain consumption and the feed grain deficit 
for the year 1977, two procedures were used, and are compared in Table 
19. The first procedure consisted of expanding the survey data in pro­
portion to samples of the population and obtaining the net flows of 
grain to the state, by substracting outshipments from inshipments of 
grain. Outshipments were those shipments of grain out-of-state, exclu­
ding export elevators in Louisiana, and inshipments are inter-state re­
ceipts of grain. By adding production to the estimate of net flows of 
grain and adjusting each amount by the change in inventory yields an 
estimate of feed grain utilization in Louisiana (Utilization A in Table 
19).






Net Flows Plus Production
c/Change In Inventory —
Utilization A — 
e/Utilization B —
Corn GrainSorghum







1,149 2 0 2 13
13,568 1,537 2,525
19,146 5,333 6,406
SOURCE: a/ Receipts of grain from outside of Louisiana and shipments of 
grain outside of Louisiana obtained from 1977 survey of grain 
handlers and merchandisers, b/ Refer to Appendix A. c/ Refer 
to text Tables 17 and 18. d/ Net Flows Plus Production minus cj, 
e/ Estimates of feed grain utilization from ration approach.
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The second procedure used was to estimate the amount of feed grain 
required in rations and is referred to as the "ration" method. Estima­
tes were obtained by multiplying the number of animals in various classes 
of livestock as reported by the USDA for the state, by animal rations 
requirements believed to be typical. Typical ration requirements were 
specified by nutritional specialists at the Center of Agricultural 
Sciences and Rural Development of Louisiana State University in Baton 
Rouge. This estimate is presented as Utilization B in Table 19.
The two procedures yielded different results. The utilization es­
timate obtained by the "ration" method is higher for corn, grain sorghum 
and oats than the estimate obtained from the survey data. The estimates 
of consumption of com, grain sorghum and oats obtained from the "ration" 
method were respectively higher by about 5.6 million bushels, 3.8 million 
bushels and 3.9 million bushels than the estimate obtained from the 
survey data.
Since the ration method indicates the amount of grain which should 
he consumed by livestock and since shipment to feed mills data were 
sparse and inadequate the ration approach was selected for purposes of 
this study.
The estimates presented in Table 20 reflect representative amounts 
of each grain estimated to be consumed in feeds and as such reflect re­
lative grain requirements for feed use. Consequently, differences may 
exist in the amounts of a given grain and in the actual amount of total 
grain used as feed. Such differences, however, are relative since 
changes would occur in the amount and type of grain utilized in the 
ration in response to changes in the relative prices of grains.
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Table 20. Estimated total consumption of feed grains in each market 
area of Louisiana, 1977. —
Market Area State
TotalGrain 12 13 14 15
-L j W W V  MLiOJ



































6 , 8 6 6
(24.4)
28,136
(1 0 0 .0 )
aj Estimated from the data on rations and livestock numbers.
b/ The numbers in the parentheses are percentage of the corres­
ponding state total.
c/ Oats were included in the total at the rate of 0.571 percent 
per bushel in order to adjust its weight to that of corn and 
grain sorghum at 56 pounds per bushel.
4) Major Origins and Destinations for Specific Grains
The NCSR grain flows data was used to establish origins and desti­
nations of grain shipments for the market areas in 1977. The represen­
tative origins and destinations which were used in the model are speci­
fied in Tables 21 and 22. The NCSR grain flow areas are summarized by 
several regions within individual states. Each region has a represen­
tative point which is used for origins and destinations of grain move­
ments in the model.
Supplies at out-of-region supply points were not restricted. Thus, 
imports to the state were limited only by internal and external demands 
and internal supply. However, imports from out-of-region were restric­
ted to the volumes of grain reported in the NCSR survey data which were 
thought to reflect demand. Further, demands at destinations were avail-
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able by time periods and these figures were used as the right-hand-side 
values of the model.
Table 21. Major Origins of Louisiana Grain Receipts and Selected 




Corn Illinois East St. Louis
Iowa Davenport
Missouri Kansas City
Grain Sorghum Nebraska Omaha
Missouri Kansas City
Oats Illinois East St. Louis
Missouri Kansas City
SOURCE: Compiled from 1977 survey of grain handlers and merchandisers.
5) Transportation Rates
Assembly and distribution costs were specified for grain movements 
from the farm to elevators or feed mills; from specific elevators to 
feed mills; and from elevators to corresponding points of origin or 
destination.
Several geographical points were selected to represent normal deli­
very or assembly points for the market areas (Figure 5), and transporta­
tion rates between each pair or these points were computed. Truck, rail 
and barge rates are presented in Appendix C, Tables 1, 2 and 3). In 
order to estimate trucking rates between firms in the model, average 
distances between firms shipping and receiving grain were determined. 
Truck rates for specified distances were estimated from the equation,
Y=4.2 +  .IX, where "Y" represents transfer cost in cents per bushel and "X"
43/represents the distance in miles. —  The rates developed from this
43/ This truck cost function was developed for the S-115 study by 
Earl A. Stennis, Travis D. Phillips, W. Lanny Bateman and Truett Bufkin 
at Mississippi State University, Mississippi State, Mississippi, 1977.





Grain Destination North Louisiana South Louisiana 
(Area 12 and 15) (Area 13 and 14)
Corn Mississippi Indlanola
--------------- 1 , 0 0 0 bushels--------------
50
Grain Sorghum Mississippi Indianola 50
Soybeans Export Area Port Allen 17,957 32,860
Oats
Texas Houston 1,839
SOURCE: Obtained from 1977 survey of grain handlers and merchandisers.
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equation are presented in Tables 23 and 24.
Rail rates were obtained from a bulletin published by the Tennessee 
Valley Authority (TVA) for the year 1974,,— '̂ In order to obtain rates 
for 1977, rail rates for the year 1974 were then adjusted by using a 
rail freight index for food products from the Office of Prices and Liv­
ing Conditions of the U.S. Department of Labor, Bureau of Labor Statis-
45/tics. Barge rates were based on published tariffs for the year 1977.—  
To compute average assembly distances from farms to elevators, es­
timates of average trip distance between farms and each type of eleva­
tor are needed. The major factor affecting the size of the elevator 
drawing areas is the production density of grain-nearby. The lower the 
production density, the greater the assembly-distance.
Assuming a circular supply area and uniform production over the
area, average distance to all points from the center is expressed by
46/the following formula: —  
d = 2/3 (R/2D) **'
Where
d = mean distance farm to firm 
R = volume of grain received by the firm 
D = production(fensity (bushels/sq.mile)
44/ Free, W.J., L.E. Stone and Dean Baldwin. Transportation Rates 
for Grain in the United States. Tennessee Valley Authority, Muscle 
Shoals, Alabama, January 1974.
45/ Arrow Transportation Company. Guide to Published Barge Rates 
on Bulk Grain. Schedule No. 8 , Supplement No. 3, Sheffield, Alabama, 
March 1975.
46/ Bunker, Arvin Ross. "An Economic Analysis of the Grain Market­
ing System in Southeastern Illinois Grain Marketing Region", Unpublis­
hed M.S. Thesis, University of Illinois, 1972.
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Table 23. Cost Estimates for Iixterfirm Transfer to Grain by Truck in 
North Louisiana (Area 12 and 15).
From/
To Ell E21 E31 E41 E12 E22 E32 Fll F12 F22 F32
-dollars per bushel-
Ell -- . 1 2 1 .080 .100 .189 .163 .099 .105 .099 .166 .131
E21 . 1 2 1 --- .097 .077 .229 .181 . 1 0 1 .070 .145 . 2 1 2 .192
E31 .080 .097 -- .062 .195 .177 .094 .074 .112 .178 .170
E41 . 1 0 0 .077 .062 -- .215 .193 .109 .095 .132 .198 .190
E12 .189 .229 .195 .215 -- .130 .171 . 2 0 1 .125 .059 .138
E22 .163 .181 .177 .193 .130 --- .123 .153 .123 .113 .071
a./Distances between firms shipping and receiving grain were esti­
mated from the actual location of firm types in each market area. 
Truck rates were estimated using a truck cost equation.
Table 24. Cost Estimates for Interfirm Transfer of Grain by Truck in 
South Louisiana (Area 14 and Area 13).
From/
To E13 E23 E33 E43 E53 E63 F13 F23 F14 F24 F34
---------- ------ -dollars per bushel-
E13 --- . 1 2 0 .150 .152 .148 .148 .121 .239 .093 .189 .164
E23 . 1 2 0 --- .169 .093 .223 .223 .144 .130 .166 .257 . 2 2 2
E33 .150 .169 -- .207 .187 .187 .092 .118 .135 .231 .199
E43 .152 .093 .207 -- .184 .184 .160 .165 .158 .189 .200
E53 .148 .223 .187 .184 -- .093 .157 .243 .097 .129 .097
E63 .148 .223 .187 .184 .093 --- .157 .243 .097 .129 .097
a/Distances between firms shipping and receiving grain were 
—  estimated from the actual location of firm types in each market 
area. Truck rates were calculated using a truck cost equation.
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Production densities for each grain in the market areas can be 
found in Table 25. Truck rates from farm to firm were estimated at 
four cents per bushel for the first mile and four tenths cents per 
bushel for each mile thereafter (Table 26).












(sq. miles) (bushels/sq.miles) b/
North
Louisiana 12 2,320 166 204 8,484 126 8,980
15 3,081 83 29 1,058 4 1,174
South
Louisiana 14 7,805 297 13 5,110 1 0 5,430
13 1,555 278 10 588 1 877
a/ National Agricultural Land Study (NALS) Interim Report 
No.2, Washington, D.C. June 1980.
b/ Production divided by agricultural land area.
6 . Storage costs
Storage costs were comprised of variable and fixed costs. Average 
variable and fixed storage costs for the different representative ele­
vators and the farm are shown in Table 27 and Appendix D, Table 10,
Elevator storage and handling costs were obtained from unpublished 
47/data by Baldwin—  and data obtained from the U.S.D.A. Economic Research 
48/Service.— Two cost components were required for each type of cost,
47/ Dr. Dean Baldwin, Department of Agricultural Economics, Ohio 
State University.
48/ USDA, Economic Research Service. Cost of Storing and Handling 
Grain and Controlling Dust in Commercial Elevators, 1971-72 — Projections 
for 1973-74. ERS-513, Washington, D.C,, U.S.Government Printing Office,
1973.
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Table 26. Cost estimates for grain transfer from farm to each type of 
firm in each region.
Region MarketArea









E 2 1 2.75 .0470
E31 4.16 .0526
E41 7.61 .0664
F 1 1 4.32 .0533
15 E 12 3.05 .0482
E 2 2 5.16 .0566
*MiH
pH 5.22 .0569












13 F14 6.42 .0617
F24 15.54 .0982
F34 16.60 .1024
a/Refer to text Table 16 for explanation of firm type.
b/Assumed 4c bu. for the first mile and .4<?/bu./mile thereafter for 
~  all grains.
Table 27. Estimated variable and fixed storage costs, and receiving (or shipping) costs for selected 
elevator types in each region of Louisiana.
Market Elevator _______________ Storage Cost________________  Average Receiving
Region A *,/ Average Variable Cost Fixed or Ship-Area type*/ ^ Cost£/ plng Costd/





12 Ell .0042 .0028 .0042 .0057 .0170 .0881 .0026
E21 .0046 .0031 .0046 .0061 .0184 .0642 .0039
E31 .0046 .0031 .0046 .0062 .0185 .0536 .0040
E41 .0041 ,0028 .004.1. .0056 .0165 .0415 .0014
15 E12 .0042 .0028 .0042 .0057 .0170 .0881 .0041
E22 .0046 .0031 .0046 .0061 .0183 .0718 .0039
14 E13 .0042 .0028 .0042 .0057 .0170 .0881 . 0 0 2 1
E23 .0046 .0031 .0046 .0061 .0184 .0642 .0023
E33 .0046 .0031 .0046 .0062 .0185 .0536 .0029
E43 .0042 .0028 .0042 .0056 .0168 .0406 .0026
E53 .0042 .0028 .0042 .0056 .0168 .0406 .00 1 2
E63 .0049 .0032 .0049 .0064 .0194 .0410 .0010
a/Refer to text Table 16 for explanation of elevator type.
b/Total variable cost of storage (Appendix D, Table 2) for each elevator type and for each time
period, for each grain, is estimated to be the sum of Insurance cost plus rodent control cost
plus respiration loss, plus aeration divided by bushels of storage capacity.
c/Refer to Appendix D, Table 2 (the average annual fixed cost per bushel was used as the cost of 
investing in a bushel of storage capacity). Storage capacity is acquired by each elevator type 
as needed for the same cost in all time periods.
d/Refer to Appendix D, Table 5.
e/No elevator type was identified in Area 13.
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the investment or annualized fixed cost and the variable cost associated 
with that activity.
Investment and variable costs of storage for each elevator were 
specified on a per bushel basis. Investment costs include the cost of 
purchasing storage capacity. Purchased storage capacity equals the ma­
ximum storage requirement in any period and that capacity may be used 
in subsequent time periods.
The cost of receiving and loading out grain was based on the speci­
fied volume of grain handled at each elevator, and varies by size of 
elevator. These costs consist of labor, electrical, and mechanical 
costs associated with handling grain. A  more detailed derivation of 
these coefficients are shown in Appendix D, Tables 5, 6 , 7 and 8 .
The investment costs for farm storage capacity are expressed on a 
per bushel basis (Appendix D, Table 10). Total investment was equal to 
the maximum amount purchased in any time period. Purchased farm sto­
rage can be used in any subsequent time period following investment. 
Variable cost of farm storage Includes labor and management costs, ex­
tra costs of handling grain, risk costs (grade loss), rodent control 
and insurance on grain.
7. Feed Manufacturing Costs and Demands
Feed manufacturing activities involve the manufacture of feed to 
satisfy the demand for processed feed in the region. For this analysis, 
total consumption was divided into two components: feed mill demand 
and farm feed demand. The estimate of feed mill demand (Table 28) 
was obtained by substracting farm feed demand (Table 29) from estima­
ted total consumption (Table 20).
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Table 28. Estimates of feed mill demand for each grain in each market 
area of Louisiana, 1977. a/
____________ Market Area_______________ State
12 13 14 15 Total
— 1 , 0 0 0 bushels
Corn 769 8,139 3,743 4,061 16,712
Grain Sorghum 208 2,524 1,044 1,293 5,069
Oats 332 2,438 1,952 1,435 6,157
Total 1,309 13,101 6,739 6,789 27,938
a/ Obtained by substracting farm feed demand from total consump­
tion estimates.
Table 29. Estimates of farm feed demand for each grain in each market 
area of Louisiana, 1977. a/
Grain Market Area State12 13 14 15 Total
------ 1 , 0 0 0 bushels-----
Corn 1 1 2 1,185 545 592 2,434
Grain Sorghum 1 1 131 55 67 264
Oats 13 99 79 58 249 -
Total 136 1,415 679 717 2,947
_!/ State totals were prorated to each market area by multiplying 
the percentage of total consumption given in Table 20 for 
each grain.
SOURCE; a) Fielder, Lonnie L. and Bergen Nelson. Agricultural Statis­
tics and Prices for Louisiana 1976-1979. D.A.E. Research 
Report No. 554, Louisiana Agricultural Experiment Station, 
Baton Rouge, Louisiana, July 1980.
b) Fielder, Lonnie L. and Sam L. Guy. Agricultural Statistics 
for Louisiana, 1964-1977. D.A.E. Research Report No. 541, 
Louisiana Agricultural Experiment Station, Baton Rouge, 
Louisiana, September 1978.
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Thus, the estimated feed mill demand and farm feed demand for the 
state were allocated to each market area on the basis of the proportion 
of total feed utilization in each area (Table 20). These estimated 
feed demands were allocated according to use over the four time periods 
and incorporated into the model.
Feed production was estimated in tons of feed instead of bushels 
of grain in the model. Feed production was estimated for the two re­
gions of the state (North and South Louisiana) at about 1,274,000 tons 
(Table 30). Each ton of manufactured feed was assumed to be composed 
(on the average) of 16 bushels of corn, 3.3 bushels of grain sorghum 
and 2.3 bushels of oats. This ratio was based on the ratio of the grain 
requirements for feed in the regions.
Table 30. Estimated feed production and bushels of grain required to , 
produce one ton of feed in each region in Louisiana, 1977.—
Region Feed
Bushels required to produce 
Ton of feed
one
Production Corn Grain Sorghum Oats
(1 , 0 0 0  tons) ----— Number of bushels---—
North Louisiana 
(Areas 12 and 15) 378 16.18 3.11 2.14
South Louisiana 
(Areas 13 and 14) 896 15.94 3.65 2.55
State 1,274 16.06 3.38 2.34
a/ Obtained from 1977 survey of grain handlers and merchandisers.
49/The feed plant costs were synthesized from a study by Vosloh-1—  on 
the cost of investment and operation of different sizes and types of 
plants. Data in Table 31 represent estimated feed manufacturing cost 
for selected feed mill types in each market area of Louisiana.
49/ Vosloh, Carl L., Jr. Feed Manufacturing Costs and Capital 
Requirements. Agricultural Economics Report No. 335, Economic Research 
Service, USDA, 1976.






Size of . 
Feedmill—







Louisiana 1 2 Fll 5,000 2.4 D 11.08
F12 5,000 2.4 D 11.08
15 F22 27,000 13.0 H 9.11
F32 117,000 56.0 G 6.18
FA 2 . 2 0 0 , 0 0 0 161.0 G 5.99
South
Louisiana 14 F13 3,000 1.4 B 10.65
F23 13,000 6 . 2 H 9.11
13 F1A 5,000 2.4 B 10.65
F24 2 0 , 0 0 0 9.6 H 9.11
F34 75,000 36.0 D 6.49
SOURCE: Vosloh, Carl J., Jr.,Feed Manufacturing Costs and Capital Requirements. Economic Research Service,
USDA, Agricultural Economic Report No. 335, May 1976.
a /—  Assumed approximately 260 days operation in a year (8 hours per day).
— ^Based on the 1977 survey the following classifications were established:
B: zero percent pelleted feed and 50 percent bagged and 50 percent bulked.
D: 100 percent pelleted feed and zero percent bagged and zero percent bulked.
G: 50 percent pelleted feed and zero percent bagged and 50 percent bulked.




This study was designed to project the number, type, size and lo­
cation of grain handling facilities needed to most efficiently handle 
feed grain and soybeans in Louisiana, under alternative assumptions. 
Also, it was proposed to determine the economic effects of variations 
in costs and quantities of grain handled on the structure of the grain 
marketing system in Louisiana.
The input data and basic solution are discussed in the first part 
of the chapter and satisfies objective two of the study. The effect of 
alternative policies or actions which are simulated through sensitivity 
analysis are presented in the latter portion of this chapter, in order 
to fulfill objective three of the study.
Basic Solution
The basic solution represents the optimum configuration of the 
model from a given set of supply and demand conditions (Table 32).
Firm numbers, the distribution of storage functions among farms and 
elevators, and transportation modes for grain movements were endo­
genously determined. The model determined which firm types were in­
volved in receiving and shipping each grain by transportation mode in 
order to optimize the grain flows through the marketing system. The 
results of the basic solution may be regarded as a "benchmark" or 
standard toward which the present grain marketing system may move in 
order to achieve a more efficient market structure.
Table 32. Production, demand and inventory constraints imposed on the basic solution.
Sub-
Region Grain















12 Corn 370 112 206 110 184 213 769
Crain Sorghum 456 11 322 183 — -- 208
SoybeanB 18,920 -— 3,307 4,535 2,640 3,310 --
Oata 282 13 43 33 — ■ ------- 332
15 Corn 257 592 144 77 128 149 4,061
Grain Sorghum 90 67 64 36 ------- — 1,293
Soybeans 3,260 573 786 458 575
Oats 13 58 2 2 — — - 1,435
14 Corn. 2,320 545 1,301 697 1,163 1,348 3,743
Grain Sorghum 98 55 69 39 ------- ------- 1,044
Soybeans 39,885 — . 6,979 9,568 5,571 6,948
Oats 82 79 12 9 ------- — 1,952
13 Corn 433 1,185 242 130 217 251 8,139
Grain Sorghum 16 131 11 6 — ------- 2,524
Soybeans 915 ------- 165 227 132 165 —
Oats 1 99 1 1 ------- ------- 2,438
Total Com 3,380 2,434 1,893 1,014 1,692 1,961 16,712 964 964
Grain Sorghum 660 264 466 264 ------- ------- 5,069 300 201
Soybeans 62,980 — 11,024 15,116 8,801 10,998 — — —
Oats 378 249 58 45 — - — 6,157 92 220
SOURCE: Production: Table 1. Farm demand; Table 29. Fan inventory: Table 17. Elevator Inventory: Table 18. Feed mill demand:
. Table 28. Feed mill Inventory: Table 18.
Grain Shipment and Mode of Transportation by 
Origin and Destination
The basic solution of grain shipments and mode of transportation 
in North and South Louisiana, are presented in Tables 33 and 34, res­
pectively. The results are summarized as farm marketing, import of 
grains, interfirm transfer, and shipment of grains out of the regions, 
total volume of grain handled and storage capacity purchased and feed 
production and movement of grain. There was no interfirm transfer of 
grain within the market areas.
Farm Marketing
The basic solution indicated farmers shipped 1,217,000 bushels of 
feedgrain to elevator type Ell (Area 12) which represents the total 
feed grain production plus half of the beginning inventory of this 
elevator. Ell received 354,000 bushels of corn, 584,000 bushels of 
grain sorghum and 279,000 bushels of oats. Soybeans receipts accoun­
ted for 54,000 bushels of the total receipts by elevator Ell. There 
was no feed grain shipments by elevator Ell to other elevator types in 
this market area.
In Area 12, farms shipped 6 . 6 million bushels of soybeans. This 
amount was distributed as follows: elevator type E31 received 2.5 
million and elevator E41 received 4.1 milion bushels. These two ele­
vators combined received an amount of soybeans equivalent to about 
99.2 percent of the total production of soybeans in area 12 (Table 35)
In Area 15, farmers shipped 51,000 bushels of grain sorghum to 
feed mill type F42 and 2.8million bushels of soybean to elevator type 
E22. This latter amount represents 100.0 percent of the entire produc 
tion of soybeans in area 15 (Table 35).
Table 33. Volume of grain shipments and mode of transport by origin and destination for the basic solution,
North Louisiana (Area 12 and Area 1 5 ) ^
Grain Origin Destination Volume Mode
Corn Inventory 1 Farm 1
(1 , 0 0 0 bu.)
206^/
184£/Corn Inventory 1 Ell
Corn Inventory 2 Farm 2 144
Corn Inventory 2 E12 103
Corn Farm 1 Ell 354 Truck
Corn E41 F22 517 Truck
Corn Ell F42 538 Rail
Corn E12 Farm 2 268 Truck
Corn E41 E12 165 Truck
Corn E41 E22 124 Truck
Corn Illinois (East St. Louis) E41 1,069 Water
Corn Illinois (East St. Louis) F42 3,776 Rail
Corn E41 Mississippi (Indianola) 50 Truck
Corn Farm 1 Inventory 1 1 1 0
Corn E41 Inventory 1 213
Corn Farm 2 Inventory 2 77







Grain Sorghum Inventory 1
Grain Sorghum Inventory 2
Grain Sorghum Farm 1




Grain Sorghum Missouri (Kansas City)
Grain Sorghum Farm 1








Oats Illinois (East St. Louis)




























Grain Origin Destination Volume Mode
Soybeans Inventory 1 Farm 1
(1 , 0 0 0 bu.) 
3,307
Soybeans Inventory 1 E41 2,640
Soybeans Inventory 2 Farm 2 573
Soybeans Inventory 2 E22 458
Soybeans Farm 1 Ell 54 Truck
Soybeans Farm 1 E31 2,478 Truck
Soybeans Farm 1 E41 4,086 Truck
■Soybeans Farm 2 E22 2,754 Truck
Soybeans E22 Export Area 2,637. Rail
Soybeans E31 Export Area 3,691 Water
Soybeans E41 Export Area 11,672 Water
Soybeans Farm 1 Inventory 1 4,535
Soybeans Ell Inventory 1 54*/
Soybeans E41 Inventory 1 3,2561/
Soybeans Farm 2 Inventory 2 786
575*/Soybeans E22 Inventory 2
—  Inventory appearing in the column "Origin" refers to inventory transfer (beginning inventory) and inventory 
appearing in the column "Destination" refers to ending inventory. The subscripts on the inventory (or farm) 
indicates the market area of Louisiana (1: Area 12, 2: Area 15).
h/—  Beginning farm inventory (Area 2) for corn which was produced in the previous year.
c/— Elevator inventory transfer (Area 12) from the previous year's harvest to the beginning inventory direct 
from farm to the elevator type Ell.
J/
—  Elevator ending inventory is stored at elevator types Ell, E41 and E22.
Table 34. Volume of grain shipments and mode of transport by origin and destination for the basic solution,
South Louisiana (Area 14 and Area 13) .—
Grain Origin Destination Volume Mode
Corn Inventory 3 Farm 3
(1 , 0 0 0 bu.)
1,301^/
1,163£/Corn Inventory 3 E53
C o m Inventory 4 Farm 4 242
Corn E63 Farm 4 640 Truck
C o m Farm 3 E53 185 Truck
Corn Farm 3 E63 2,182 Truck
Corn Farm 3 F23 12 Truck
C o m E63 F34 1,542 Truck
Corn Illinois (East St. Louis) F34 10,495 Rail
C o m Farm 3 Inventory 3 6 9 7H/1,348^'Corn E53 Inventory 3
Corn Farm 4 Inventory 4 130
Grain Sorghum Inventory 3 Farm 3 69
Grain Sorghum Inventory 4 Farm 4 11
Grain Sorghum E63 Farm 4 1 1 0 Truck
Grain Sorghum Farm 3 E63 70 Truck
Grain Sorghum Farm 3 F23 3 Truck
Grain Sorghum E63 F34 3,143 Truck
Grain Sorghum Missouri (Kansas City) E63 3,183 Rail
Grain Sorghum Farm 3 Inventory 3 39










Oats Illinois (East St. Louis)
Oats Illinois (East St. Louis)
Oats Illinois (East St. Louis)
Oats Farm 3
Oats Farm 4












(1 , 0 0 0 bu.) 
12
Farm 4 1
Farm 4 98 Truck
E63 24 Truck
F23 3 Truck


















Grain Origin Destination Volume Mode
Soybeans E43 Export Area
(1 , 0 0 0 bu.)
2 9 , 2 9 ^  
3,562—
Water
Soybeans E53 Export Area Water
Soybeans E13 Texas (Houston) 1,379 Truck
Soybeans E43 Texas (Houston) 460 Truck
Soybeans Farm 3 Inventory 3 9,568
Soybeans E53 Inventory 3 6,948
Soybeans Farm 4 Inventory 4 227
a /—  Inventory appearing in the column "Origin" refers to inventory transfer (beginning inventory) and 
inventory appearing in the column "Destination" refers to ending inventory. The subscripts on the 
inventory (or farm) indicates the market area of Louisiana (3: Area 14, 4: Area 13).
— ^Beginning farm inventory (Area 14) for c o m  which was produced in the previous year.
— ^Elevator inventory transfer (Area 14) from the previous year's harvest to the beginning inventory direct 
from farm to elevator type E53.
— ^Elevator ending inventory is stored at elevator type E53.
e/—  Represent the volumes to be exported by E43 and E53.
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In Area 14, farms shipped about 2.4 million bushels of corn, 73,000 
bushels of grain sorghum, 27,000 bushels of oats and 35 million of soy­
beans. Most of the corn was shipped to elevator types E63 and E53. 
Elevator type E63 received 2.2 million bushels of corn and 185,000 bus­
hels of c o m  were received by elevator E53. Feed mill type F23 received
12,000 bushels of com, 3,000 bushels of grain sorghum and 3,000 bushels 
of oats. Elevator type E63 received all grain sorghum and oats shipped 
by farmers, 70,000 bushels and 24,000 bushels, respectively.
Elevator receipts of soybeans in Area 14 (Table 35) amounted to 
35 million bushels (88 percent of the total production of soybeans in 
the area). Except for a small volume of soybeans received during time 
period one, all soybeans were shipped to elevators during the harvest 
period. Farms shipped 17.5 million bushels to elevator E43, about 7.0 
million hishels to elevator E53 and 10.7 million bushels to elevator E63. 
Elevator types E43, E53. and E63 represent intermediary elevators since 
the above quantities of soybeans were shipped through these elevator 
types to export elevators (Table 35).
In summary, the basic solution indicates that feed grains (corn, 
grain sorghum and oats)produced in North Louisiana, should be shipped 
directly to elevator Ell and soybeans should be shipped to elevators 
E31 and E41 in Area 12. In Area 15, soybeans should be shipped to 
elevator E22 and grain sirghum should be shipped to feed mill F42.
In South Louisiana, the basic solution indicates that feed grains 
should be shipped to elevators E53 and E63 and to feed mill F23 (Table 
35). Soybeans should be shipped directly to elevators E43, E53 and 
E63 (Area 14). In Area 13, there were no farm shipments of feed 
grains and soybeans, since this area has relatively low feed grain
Table 35. Farm marketing by grain for the basic solution, by market area, 
Louisiana.
Region MarketArea Destination Corn
Grain
Sorghum Oats Soybeans Total
----- -1 , 0 0 0  bushels-












Subtotal 51 2,754 2,805




E53 185 6,948 7,133
E63 2,182 70 24 10,732 13,008
F13
F23 1 2 3 3 18
Subtotal 2,379 73 27 35,190 37,669
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and soybean production, most of which is utilized on farms in the area 
or transported directly to export elevators.
Import of Grains
The basic solution indicates that only corn and oats were imported 
in Area 12 (Table 36). Elevator type E41 received about 1.1 million 
bushels of c o m  and 234,000 bushels of oats from Illinois (East St.
Louis) by water. In Area 15, receipts of com, grain sorghum and oats 
amounted to 5.9 million bushels and were imported directly via rail by 
the largest feed mill type F42, Feed mill type F42 received 3.8 mil­
lion bushels of corn from Illinois, 918,000 bushels of grain sorghum 
from Missouri and 1.3 million bushels of oats from Illinois.
In Area 14 of South Louisiana, elevator type E63 received 3.2 
million bushels of grain sorghum from Missouri (Kansas City) by rail. 
After elevator E63 imported these grains, it shipped them by truck to 
feed mill type F34 and farms in Area 13 (Table 36). Elevator type E63 
also received 74,000 bushels of oats from Illinois by water which were 
eventually shipped by truck to meet farm demand in Area 13. Elevator 
type E43 received 21,000 bushels of oats from Illinois by water which 
were then shipped by truck to farms in Area 14.
The largest feed mill, F34, in area 13, imported 10.5 million 
bushels of c o m  and about 3.0 million bushels of oats from Illinois by 
rail. These feed grains were used to manufacture feeds sold in the area.
As shown inTa.bles 33, 34 and 36, total import of feed grains for
Louisiana amounted to 24 million bushels --- this includes about 15.3
million bushels of corn, 4.1 million bushels of grain sorghum and 4.6 
million bushels of oats. Of these amounts, North Louisiana received
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State total 15,340 4,101 4,600 24,041
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about 7.3 million bushels of feed grain directly from outside the state, 
or 30 percent of the total feed grain imported into Louisiana. About 
4.8 million bushels of corn and 1.5 million bushels of oats were imported 
into North Louisiana, accounting for about 6 6 percent and 21 percent 
respectively of the total grain imported in this region.
South Louisiana received about 16.7 million bushels of feed grain 
from out-of-state, accounting for about 70 percent of the total feed 
grain imported into the state. This amount included about 10.5 million 
bushels of corn, 3.2 million of grain sorghum, and 3.1 million bushels 
of oats. Total amounts of corn imported accounted for about 62.3 per­
cent of total grain imports in South Louisiana.
It is noteworthy to mention that larger elevators and grain process­
ing firms were predominant in receiving grain from out of state areas.
The grain was transported into each region via rail and water. Of these 
two modes of transportation, rail shipments accounted for about 82.1 per­
cent C5.9 million bushels) of the total feed grain imported in North 
Louisiana (7,3 million bushels), Water shipments accounted for 17,9 
percent of total grain imported into North Louisiana, For South Loui­
siana, grain imported by rail accounted for 99.4 percent (16,651 bushels) 
of the total feed grain Imported (16,746 bushels). Water shipments amoun­
ted to only 95,000 bushels or 0.6 percent of the total feed grain received 
in South Louisiana from out of state sources.
These results obtained from the basic solution are consistent with 
the survey data for 1977. For example, rail transportation was indica­
ted as the most important mode by which grain is received from out of 
state sources by respondents to the survey (Table 10),
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Interfirm Shipments
Interfirm shipments of grains in each region obtained from the basic 
solution are shown in Table 37. Shipments were made between different 
market areas, but shipments within any market area were not registered in 
the basic solution.
In North Louisiana (Areas 12 and 15) elevator types Ell and E41 were 
involved in shipping feed grains to feed mills and elevators located in 
Area 15. Elevator type Ell shipped a total amount of about 1.4 million 
bushels of grain. This represents the amount of grain that was 
received locally from farmers, since Ell did not receive any grain from 
outside the state. Of this volume, feedmill F42 (Shreveport) received 
by rail 538,000 bushels of corn, 373,000 bushels of grain sorghum and
279.000 bushels of oats. Elevator Ell also shipped 161,000 bushels of 
grain sorghum by truck to feedmill F22 (Shreveport) in order to meet feed 
mill demand for Area 15. Elevator type Ell is a relatively small eleva- 
tor (50,000 bushels) and can ship by rail and truck. This elevator type 
Ell is located close to farms in Morehouse Parish (Area 12) which gives 
this elevator a transportation cost advantage over larger elevators. As 
shown in Table 37, elevator type Ell shipped about 8 6 percent of its to­
tal shipments by rail.
Elevator type E41 shipped about 1,0 million bushels of feed grain.
Of this volume, 641,000 bushels of corn and 189,000 bushels of oats were 
received by feed mill type F22 by truck. Elevator E41 also shipped
165.000 bushels of corn and 45,000 bushels of oats to E12 (Area 15) by 
truck. These volumes of corn and oats received by eLevator E12 (Area 15) 
were then shipped by truck to farms in Area 15. The basic solution in­
dicates that about 2.4 million bushels of feed grain were shipped by ele­
vator types Ell and E41 from Area 12 to Area 15.
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Table 37. Interflrm transfer of grains in each region for the basic 
solution, Louisiana.
Region Grain Origin Destination Volume Mode
North Corn Ell F42
(1 , 0 0 0 bu.) 
538 Rail
Louisiana Corn E4i F22 517 Truck
Corn E41 E12 165 Truck
Corn E41 F22 124 Truck
Corn E12 Farm 2 268 Truck
Sorghum Ell F22 161 Truck
Sorghum Ell F42 373 Rail
Oats Ell F42 279 Rail
Oats E41 F22 189 Truck
Oats E41 E12 45 Truck
Oats E12 Farm 2 45 Truck
South C o m E63 Farm 4 640 Truck
Louisiana C o m E63 F34 1,542 Truck
Sorghum E63 Farm 4 1 1 0 Truck
Sorghum E63 F34 3,143 Truck
Oats E63 Farm 4 98 Truck
Oats E43 Farm 3 2 1 Truck
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In South Louisiana, elevator type E63 shipped about 3.1 million bus­
hels of grain sorghum and 1.5 million bushels of corn to feed mill F42 
(Area 13) by truck. Elevator E63 also shipped 640,000 bushels of corn 
and 110,000 bushels of grain sorghum to farms in Area 13 by truck. In 
addition, elevator E43 shipped 21,000 bushels of oats to farms in Area 
14 by truck.
Out of Region Shipments of Grain 
As shown in Table 38, the basic solution Indicates that elevator 
type Ell shipped 50,000 bushels of grain sorghum and elevator E41 loca­
ted in Area 12 moved 50,000 bushels of corn to Mississippi (Indianola) 
by truck. In the case of Ell, the volume of grain sorghum exported was 
received from farms in Area 12. The volume of corn shipped by E41 was 
imported by water from Illinois and exported to Mississippi by truck.
Table 38. Out of Region shipments of grain, by firm type, mode of 
transport, for the basic solution by region, Louisiana.
Region Grain Origin Mode Volume
... (1 , 0 0 0 bu
North
Louisiana C o m E41 Mississippi Truck 50
Sorghum Ell Mississippi Truck 50
Soybeans E22 Export Area (Port Allen) Rail 2,637
Soybeans E31 Export Area (Port Allen) Water 3,691Soybeans E41 Export Area (Port Allen) Water 11,672
South
Louisiana Soybeans E43 Export Area (Port Allen) Water 29,298Soybeans E53 Export Area (Port Allen) Water 3,562Soybeans E13 Texas (Houston) Truck 1,379Soybeans E43 Texas (Houston) Truck 460
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In North Louisiana, elevators types E22, E31 and E41 shipped about
18.0 million bushels. Approximately 85 percent of this volume moved by 
water. Elevator E31 shipped about 3.7 million bushels of soybeans to 
the export area by water. Elevator E41 is strategically situated close 
to the soybean producing area of North Louisiana and shipped about 11.7 
million bushels of soybeans by water to the export area (Port Allen) 
specified in the model.
Elevator E43, a large river elevator located close to the soybean 
producing area in the parishes of Catahoula, Concordia, Avoyelles and 
Rapides, (Area 14) shipped about 29.3 million bushels of soybeans to 
the export area (Port Allen) by water, and 460,000 bushels of soybeans 
to Texas (Houston) by truck. These amounts accounted for 85 percent of 
the total amount of soybeans exported in this region. Elevator E53, 
another large river elevator shipped about 3.6 million bushels of soy­
beans by water to the export area. Elevator E13 a small elevator which 
has a locational advantage over the above large elevators to export 
grain to western regions, shipped about 1.4 million bushels of soybeans 
to Houston, Texas,by truck.
As mentioned above, the basic solution indicated that about 48.2 
million bushels of soyheans should be exported by water. This result 
is consistent with the survey data of 1977, in which 45.4 million bus­
hels were exported by water.
Grain Handling, Storage Capacity Purchases, 
and Firm Numbers
All elevators, except E21, were included in the basic solution for 
North Louisiana, as shown in Table 39. Total volume handled by eleva­
tors in this region amounted to 2 1 . 8 million bushels of grain.
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Elevator type Ell shipped about 1.4 million bushels of grain. Thus, 
Ell shipped out all the grains it handled immediately after it received 
them from farms. This elevator purchased 54,000 bushels of storage ca­
pacity in time period four in order to perform its merchandising activi­
ties .
The optimal numbers of a given elevator type may be computed by 
dividing the total volume merchandised (total volume received or shipped 
whichever is greater (Table 39) by the average annual volume handled by 
the given elevator type (Table 16). Based on the total volume merchan­
dised (1.4 million bushels) and its annual turnover rate (3.0), these 
results indicate that nine elevators of type Ell were needed in North 
Louisiana.
Elevator type E21 did not enter into the base solution. This ele­
vator type represents a small country elevator with storage capacity of
150,000 bushels and an annual turnover rate of 5,3. The reason eleva­
tor E21 did not enter the solution was due primarily to a locational 
disadvantage relative to elevator types Ell and E31, which were closer 
to farms in Area 12. In addition, handling costs associated with shi­
pping and receiving grains were lower for elevator types Ell and E31. 
Furthermore, since E21 and Ell perform very similar grain marketing func­
tions, Ell was chosen instead of E21, because of its transportation cost 
advantage.
Elevator type E31 purchased about 3.5 million bushels of storage 
capacity and received about 5.6 million bushels of grain. It shipped 
out 3,7 million bushels of soybeans to the export area and 1,1 million 
bushels of feed grain to Area 15, This indicates that the remaining 
amount of grain received by this elevator type was stored as ending
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Table 39. Volume of grain handled and storage capacity purchased by each 









------------ 1 , 000 bushels— -------------
North 12 Ell 54 1,271 1,401
Louisiana E21 -- -- ---
E31 3,469 5,610 4,781
E41 - — 11,851 11,851
Farm 1 4,861 -- ---
15 E12 — — 2 1 0 313
E22 724 2,878 2,637
Farm 2 901 --- -—
South 14 E13 --- 919 1,379
Louisiana E23 -- -- ---
E33 --- --- ---
E43 --- 28,230 29,779
E53 8,296 7,133 3,562
E63 --- 16,265 16,265
Farm 3 10,313 --- ---
13 Farm 4 364 --- ---
a /—  Total number of bushels of storage capacity invested by each elevator 
type and farms in all time periods.
elevator inventory. It also suggests that an elevator type like E31 
should be in the least cost market structure for Area 12 in order to 
perform the needed grain storage services. Based on the total storage 
capacity purchased, seven elevators of this type were needed (Table 39).
Elevator type E41 received-11.9 million bushels of grain, which 
eventually was shipped to the export area. This elevator was located 
in the soybean producing area of Area 12 and all the grain handled was 
soybeans which were received from farms during time periods one, two 
and four. The greatest amount of soybeans about (9.3 million bushels) 
were received during the harvest period. This elevator did not invest
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in additional storage capacity throughout the year, and only performed 
merchandising- activities. Based on the total volume merchandised and 
its annual turnover rate, one elevator of this type (E41) was needed in 
Area 12 (Table 39).
In Area 15, elevator type E12 handled 313,000 bushels of grain, 
and no investment in additional storage capacity was required (Table 39). 
This elevator did hot receive any grain from farms, however, it perfor­
med merchandising and storage functions since 2 1 0 , 0 0 0  bushels of feed 
grain were received from E41, in order to meet the feed demand of this 
area. Elevator type E22 purchased 724,000 bushels of storage capacity 
and received about 2.9 million bushels of grain. Based on the total 
volume of grain handled (shipments) by the elevator type E12 the optimal 
number of elevators of this type needed was two. On the other hand, 
based on the storage capacity purchased the basic solution indicated 
that seven elevators of type E22 were required. Thus, the number of 
elevator type E22 needed depends upon whether this type primarily 
stores or merchandises grain.
In South Louisiana, only elevator types E13, E43 and E53 entered 
the basic solution, handling about 36.3 million bushels of grain. As 
shown in Table 39, E53 purchased about 8.3 million bushels of storage 
capacity. Elevators E13 and E43 did not purchase any storage capacity. 
Based on the total volume merchandised by E13, six elevators of this 
type were needed. The optimal number of elevator types E43 and E53 
were three and two, respectively (Table 40).
Elevator types E23 and E33, located in Rapides and Jefferson Davis 
parishes respectively, were excluded from the basic solution. Their 
location gave them a transportation cost disadvantage, since feed
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grain production is used on farms where grown and farmers preferred to 
ship their soybeans directly to river elevator E53 and export elevator 
E63 (Table 35). Thereafter, these elevators (E53 and E63) move soybeans 
to foreign markets. Thus, the functions of grain merchandising and sto­
rage that elevators £23 and E33 might have performed were assigned in 
the basic solution to $13 (a small country elevator) and to other larger 
elevators, respectively.
The economic fact that farmers decided to ship their soybeans di­
rectly to export outlets was a desirable situation within a least cost 
market structure, since a tendency existed to minimize total transporta­
tion cost and consequently to maximize farmer's income. A contrast can 
be observed here, since the two medium size elevators (E23 and E33) were 
currently in operation within the actual grain market structure defined 
by the survey data of 1977. In terms of the basic solution, the in­
clusion of these two elevator types would result in an increase in total 
grain marketing cost.
The basic solution indicated that farms in the state purchased 
about 16.4 million bushels of additional storage capacity (Table 39).
In North Louisiana, farmers invested in about 5.8 million bushels of 
storage capacity and in South Louisiana farmers purchased 10.7 million 
bushels of storage capacity.
Table 40 compares the optimal and existing market system in terms 
of numbers, size and distribution of elevators. In Area 12, the optimal 
number of Ell was nine while 18 were currently operating. The basic so­
lution indicated seven of E31 and one of E41 were needed, but five and 
two were in operation, respectively. Elevator type E21 did not enter
Table 40. Comparison of optimal and actual number and total storage capacity of elevators in each 






Region « x. Total Number Storage . 
Capacity—
Number Size TotalStorage , , 
Capacity —
(1 , 0 0 0 bu.) (1 , 0 0 0 bu.) (1 , 0 0 0 bu.)
North 12 Ell 9 450 18 50 900
Louisiana E21 — ------ 10 150 1,500
E31 7 3,500 5 500 2,500
E41 1 2,600 2 2,600 5,200
Subtotal 17 6,550 35 1 0 , 1 0 0
15 E12 2 100 4 50 250
E22 7 700 3 100 300
Subtotal 9 800 7 550
South 14 E13 4 2 0 0 19 50 950
Louisiana E23 — ------ 11 150 1,650
E33 — ------ 8 500 4,000




2 8 , 0 0 0 1 4,000 4,000
9 14,200 41 14,600
State total 36 21,550 83 25,250
aj Number of elevators multiplied by the average storage capacity in the text TAble 16.
b/ Gauthier, Wayne, Harlon Traylor and Kenneth Wegenhoft. Commercial Bulk Grain Handling Operation in 
Louisiana, A.E.A, Information Series No. 46, Louisiana Agricultural Experiment Station, Baton Rouge, 
Louisiana, and completed with a report of the State Warehouse Commission, Baton Rouge, Louisiana, 
January 31, 1980.
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into the basic solution, and 10 .were in operation.
Results indicated that the actual number of elevator type Ell should 
be reduced to nine and that the 10 elevators similar to E21 were not 
needed. Two more E31 should be built and only one E41 was required in 
this area. The basic solution pescribed a least cost market structure 
for Area 12 by reducing storage capacity about 35 percent below that 
which was currently in operation. These results also indicated a de­
crease in the absolute number of elevators in the future.
In Area 15, the optimal number of E12 was two while four were ope­
rating in this area. The optimal number of E22 needed was seven, but 
only three were in operation (Table 40). In terms of the current market
structure, E12 should be reduced to two, and four E22 needed to be
built in this area. The optimal storage capacity required 800,000 bus­
hels, which represented an increase of about 45.5 percent above the 
existing storage capacity. Consequently, one would expect some reduc­
tion to occur in the number of smaller elevators in the future.
In Area 14, the basic solution indicated that a total of nine ele­
vators were required whereas 41 country elevators were operating in this 
area. The optimal number of E13 was six while 19 were in operation. 
Elevator types E23 and E33 did not enter into the basic solution, and 11 
and 8 respectively were in operation. The basic solution required three 
E43, while two were in operation. The basic solution required three
E43, while two were in operation. The optimal number of E53 was two,
while only one was operating in this area (Table 40). The optimal sto­
rage capacity required about 21.5 million bushels to efficiently handle 
grain marketing activities in this area. This represented a decrease of 
about 15 percent below the actual storage capacity. Furthermore, eleva­
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tor types E13 should be reduced to six. Eleven E23 and eight E33 with 
a total storage capacity of 5.7 million bushels, should be replaced by 
two larger elevators with a total storage capacity of 6 . 0 million bus­
hels (Table 40). Such a conclusion appears to be logical since the 
small elevators were not involved in handling farmer's shipments of 
soybeans. These results therefore indicated a shift away from small 
elevators toward larger sized elevators in Area 14 in the future.
In summary, the basic solution indicated- that 16.4 million bushels 
of additional farm storage was needed in Louisiana in order to improve 
the current market structure. Thirty-six elevators were required with 
a total storage capacity of 21.5 million bushels Instead of the 25.2 
million bushels of storage capacity that was actually in operation.
In general, the basic solution indicated that larger elevators were 
required to replace small elevators in operation. It also required a 
reduction in the number of small elevators in certain areas, and suggests 
the building of larger elevators like Ell and E31 in Area 12, E12 and 
E22 in Area 15, and E43 and E53 in Area 14.
Results obtained from this study indicated trends in elevators 
sizes from 1970-1977 were consistent with the results indicated by 
Joo. —  ̂Furthermore, the results of this study were consistent with 
Joo's results in that conclusions of this study indicated that the 
above trends towards larger elevator sizes would continue.
50/ Joo, Yong Joe. "An Economic Analysis of the System for Mar­
keting Soybeans and Selected Feed Grains Originating in or Utilized 
in Louisiana", unpublished Ph.D. dissertation, Louisiana State Univer­
sity, Baton Rouge, Louisiana, December 1976.
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Feed Production
As shown in Table 41, the basic solution indicated that manufactured 
feed for North Louisiana should be produced in feed mill types F22 and 
F42. Small feed mills such as Fll (Area 12) and F12 (Area 15) did not 
enter the basic solution due mainly to higher operational costs compared 
to larger feed mills. Feed mill size F32 located in Sabine parish also 
was not taken into consideration in the basic solution. This is primari­
ly due to a locational disadvantage which implied a higher transportation 
cost for this feed mill in comparison to other feed mills.
Feed mill type F42 produced 412,000 tons of' feed, which represents 
about 89,3 percent of the total feed demand for the region. Feed mill 
F42 received 51,000 bushels of grain sorghum from farmers, 1.190 million 
bushels of feed grain from elevators located in the region, and imported 
about 6,0 million bushels of feed grain. Feed mill F22 produced 49,000 
tons of feed, or 10,7 percent of the total feed demand in North Louisia­
na, This feed mill (F22) received 867,000 bushels of feed grain from 
elevators in the area and did not import any grain neither did it recei­
ve grain from farms (Tables 35 and 36).
In South Louisiana, small feed mill types such as F13, F14 and F24 
did not enter the basic solution. Furthermore, feed mill type F24 had 
a locational disadvantage in comparison to other feed mill types. Feed 
mill F34 produced 812,000 tons of feed, accounting for 99,8 percent of 
the total feed demand for the region. Feed mill F34 received about 1.5 
million bushels of c o m  and 3,1 million bushels of grain sorghum from 
elevator E63 (Area 14). This feed mill imported 10.5 million bushels of 
c o m  and about 3,0 million bushels of oats from Illinois, Feed mill F23 
produced about 1 , 0 0 0 tons of feed and received 18,000 bushels, of feed
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State total 1,274 16,880 4,276 4,742 15 83
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grain from farms (Tables 41 and 35).
As shown in Table 41, thirteen feed mills existed in North Louisiana 
and seventy feed mills in South Louisiana, all of them were in operation. 
Thus, the basic solution confirmed that too many feed mills existed in 
both regions. A least cost market structure required only four large 
type feed mills in North Louisiana and eleven feed mills in South Loui­
siana based on the tons of feed produced annualy by feed mill type (Ta­
ble 16).
An explanation of the large numbers of small scale feed mills 
which were operating in Louisiana even though the optimal market struc­
ture included fewer small scale feed mills, lies in the variety of ser­
vices provided by these mills. These firms provided such services as the 
extension of credit, custom prepared feeds, medications for livestock and 
poultry and other farm supplies. Thus, the ability to provide other farm 
services, contributed to the ability of such firms to survive. Provision 
of additional farm services was not analyzed in this study.
Movement of Grain by Mode of Transportation
The basic solution indicated trucking to be the most important mode 
of transportation in North Louisiana, accounting for about 45.0 percent 
of total grain movements (Table 42). About 21.8 million bushels of grain 
were moved by truck in the region. Water transport was the second lead­
ing mode of transportation, accounting for about 34.7 percent of to­
tal grain movements. About 20.3 percent of the total grain movement was 
by rail and represent about 9.8 million bushels.
In South Louisiana, truck was also the most important mode of trans« 
portation, accounting for 48tl percent of total grain moyements, The 
next most important mode of transportation was water, by which about 34.5
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percent of the total grains movements in this region. About 17.4 
percent of the total grain movement in South Louisiana was by rail.
The movement of grain by mode of transportation for the state was 
also tabulated from survey data (Tables 10 and 12) for comparison with 
the basic solution. Such a comparison indicates how current market struc­
ture deviates from the optimal system in terms of utilization of trans­
portation facilities.
According to the 1977 survey data (Table 42), a total of 196,9 mi­
llion bushels of grain were moved while about 144 million bushels 
were moved in the basic solution. The total grain movement estimated 
from the survey data is about 52.8 million bushels larger than that 
obtained from the basic solution. A major source of this' difference 
may be the volume of grain shipped between firms within market areas. - 
There were no interfirm shipments of grain and/or soybeans received from 
out of state in the basic solution due to the model structure.
As shown in Table 42, there was a tendency to utilize truck facili­
ties less and utilize water and rail .facilities more in the basic so­
lution when compared to the existing system.
Table 42. Movement of grain by mode of transportation, Louisiana,
Basic Solution a/ 1978 Survey
Mode Worth Louisiana South Louisiana State Results b/
Volume % Volume % Volume % Volume %
Truck 21,848 45.0 45,981
’-l,
48.1
0 0 0 bushels— ---
67,829 47.1 138,412 70.3
Rail 9,819 20.3 16,651 17.4 26,470 18.4 8,653 4.4
Water 16,845 34.7 32,955 34.5 49,800 34.5 49,836 25.3
Total 48,512 1 0 0 . 0 95,587 1 0 0 . 0 144,099 100.0 196,901 1 0 0 . 0
aj Total volume of grain received and shipped by all types of grain han- 
firms excluding the volume of export elevators, b/ Summarized from 
text Tables 10 and 12. Volume of grain handled by grain handling firms 
excluding export elevators in Louisiana.
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Parametric Programming
Within the linear programming model, the effect of alternative po­
licies or actions can be simulated through sensitivity analysis and pa­
rametric progrmming on the objective function and constraint coeffi­
cients. Firms, modes of transportation, storage services provided by 
each firm, and grain flows among regions and firms can be endogenously 
determined for each alternative policy.
Six changes were introduced into the model for the two regions.
These changes were as follows:
1. A 20 percent increase in production;
2. A 20 percent increase in feed demand ;
3. A 20 percent increase in rail rates ;
4. A 40 percent increase in rail rates ;
5. A 40 percent increase in water rates ; and
6 . A 100 percent increase in water rates.
Any of these changes may represent many policy options. An example 
of a policy change would be creating incentives for feed grain producers 
to increase production and decrease the volume of imported feed grain.
The effects of each of these changes upon the optimal solution are des­
cribed in turn, and also shown in Tables 43-55.
Volume of Grain Shipped and Mode of Transport 
by Origins and Destinations in North Louisiana
An increase in the total supply of grain provides an opportunity 
for expansion by all firms. However, the expansion was not uniform amojig 
all elevator types since, the increase in supply was not matched by an 
increase in demand, grain was retained as inventory at those elevators 
nearest to the production areas (i.e., the small elevators) that could
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most economically provide storage with the greatest flexibility for fu­
ture delivery.
As shown in Tables 43, 44, 45 and 46, the volume of shipments were 
slightly affected in North Louisiana. Farm shipments of grain continued 
to move to the same elevators, only in different quantities which corres­
ponded to the changes in production. The total volume of corn marketed 
from farms increased by 108,000 bushels, grain sorghum marketed increased 
by 109,000 bushels and oats marketed increased by 59,000 bushels. Ele­
vator type Ell experienced the greatest increase in receipts of feed 
grain from farms which amounted to 221,000 bushels. Due to the increase 
in production, E22 received 34,000 bushels of corn from farms by truck.
A  20 percent increase in soybean production amounts to 6 . 6 million 
bushels. About 84 percent of this volume was shipped by farms directly 
to elevators E31 and E41. Elevator E22 in Area 15 also received an in­
crease of 640,000 bushels of soybeans. Furthermore, with the increase 
in the production of grain by 20 percent, less grain was imported. The 
need to import less resulted in a decrease of 125,000 bushels of corn 
received from Illinois by E41 and F42. There was also a decrease of
109,000 bushels in the amount of grain sorghum imported by feed mill 
type F42 and 56,000 bushels of oats imported by F42 compared to the ba­
sic solution.
When feed demand (farm feed demand and feed mill demand) increased 
by 20 percent, farm shipments to elevators generally decreased. Feed 
grain receipts of Ell decreased in very small amounts, for example, corn 
receipts decreased by 23,000 bushels while receipts of grain sorghum de­
creased by only 2,000 bushels. Import of feed grain increased signifi­
cantly in order to meet the larger grain demand. For example, corn
Table 43, ChangeB In volume of com shipmentb and mode of transport by origins and destinations for the basic solution and six variations of






















Vol. Hode Vol.-7 Mode Vol.—^Mode Vol.-7 Mode Vol.-7 Mode Vol.-7 Hade Vol.-7 Mode
si nnn k.. ) .
Inventory 1 Farm 1 206 0 0 0 0 0 0
Inventory 1 Ell 184 0 0 0 0 0 0
Inventory 2 Farm 2 144 0 0 0 0 0 0
Inventory 2 E12 103 0 0 0 0 0 0
Farm 1 Ell 354 T 74 T -23 T 0 T -23 T 0 T -23 T
Farm 1 E22 34 T
E41 F22 517 T T 108 T -182 T -498 T -498 T -517 T
Ell F42 538 R 74 R -23 R -199 R -538 R -515 R -538 R
E12 Farm 2 268 T T 118 T 0 T 0 T 0 T 0 T
E41 E12 165 T -17 T 242 T 0 T -17 T 0 T -17 T
E41 E22 124 T T 25 T 0 T -6 T 0 T -6 T
Illinois E41 1,069 H -51 H 226 H 2,367 H 2,344 W -515 U -611 U
Illinois F42 3,776 R -74 R 879 R -2,367 R -2,344 R 515 R 611 R
E41 Hlsslssippl 50 T 0 T 0 T -17 T -17 T -17 T -50 T
E41 F42 2,566 T 2,882 T
Ell F22 182 T 498 T 498 T 444 T
Ell Hlsslssippl 17 T 17 T 17 T 50 T
Farm 1 E31 23 T
E31 E12 17 T 17 T
E31 E22 6 T 6 T
Farm 1 Inventory 1 110 0 0 0 0 0 0
E41 Inventory 1 213 0 0 0 0 0 0
Farm 2 Inventory 2 77 0 0 0 0 0 0
E22 Inventory 2 149 0 0 0 0 0 0
fl/— Letters on column "Mode" represent mode of transportation (T; Truck, R: Rail, W; Hater, *: No shipment).
—^Numbers on column "Volume" represent changes In volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease,
0: No change).
Table 44. Changes In volume of grain sorghum shipments and mode of transport by origins and destinations for the basic solution and bIx






















Vol.—  ̂Mode Vol.— Mode Vol.— Mode Vol.— Mode Vol.—^ Mode Vol.—^ Mode V o l ^ Mode
Inventory 1 Farm 1 322 0 0 0 0 0 0
Inventory 2 Farm 64 0 0 0 0 0 0
Farm 1 Ell 584 T 91 T -2 T 0 T 0 T 0 T 0 T
Farm 2 F42 51 T IB T -13 T 0 T 0 T 0 T 0 T
Ell F22 161 T 0 T 34 T 0 T 0 T 0 T -23 T
Ell F42 373 R 91 R -36 R 0 R 0 R 0 R 23 R
Ell Mississippi 50 T 0 T 0 T 0 T 0 T 0 T 0 T
Missouri F42 918 R -109 R 315 R 0 R 0 R 0 R 0 R
Farm 1 Inventory 1 183 0 0 0 0 0 0
Farm 2 Inventory 2 36 0 0 0 0 0 0
a/— Letters on column "Node" represent mode of transportation (T: Truck, R: Rail, W: Water, *: No shipment}.
—^Numbers on column "Volume" represent changes In volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease, 
0: No change).
Table 45. Changes In volume of oats shipments and mode of transport by origins and destinations for the basic solution and six variations of




















Vol.—^ Mode Vol.— Mode Vol.-' Mode Vol.—7 Mode Vol.—7 Hode Vol.—7 Mode V o l M Mode
----- ----- (1,000 bu.)------ -------- ---- — ---------------
Inventory 1 Farm 1 43 0 0 0 0 0 0
Inventory 2 Farm 2 2 0 0 0 0 0 0
Farm 1 Ell 279 T 56 T -3 T 0 T 0 T -23 T
Ell F42 279 R 56 R -3 R 0 R -279 R -152 R -175 R
E41 F22 189 T 0 T 40 T 0 T -152 T -152 T -189 T
E12 Farm 2 45 T -3 T 12 T 0 T 0 T 0 T 0 T
E41 E12 45 T -3 T 12 T 0 T 0 T 0 T -2 T
Illinois E41 234 W -3 H 52 H 774 W 774 W -152 U -212 U
Illinois F42 1,298 R -56 R 315 R -774 R -774 R 152 R 202 R
E41 F42 774 T 927 T
Ell F22 152 T 152 T 152 TFarm 1 E31 2 T
Farm 1 E41 21 T
Illinois F22 10 R
E31 E12 2 T 2 TEll F42 127 T
Farm 1 Inventory 1 33 0 0 0 0 0 0
Farm 2 Inventory 2 2 0 0 0 0 0 0
a/Lettera on column "Mode" represent mode of transportation (T: Truck, R: Rail, U: Hater, *: No shipment).
b/Numbers on column "Volume" represent changes In volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease. 
0: No change). ’
Table 46. Changeb In volume of soybeans shipments and mode of transport by origins and destinations for the basic solution and six variations
of the linear programing model, North Louisiana,**/
Base Production Feed Demand Rail Rate Rail Rate Hater Rate Hater Rate
„ , . _ Increase of Increase of Increase of Increase of Increase of Increase ofOrigin Destination Solution 4QZ 100Z
Vol.—  ̂ Mode Vol.—  ̂Mode Vol.-^ Node Vol.-^ Mode Vol.-^ Mode Vol.-^ Mode Vol.-^ Mode
(1,000 bu.)
Inventory 1 Farm 1 3,307 0 0 0 0 0 0
Inventory 1 E41 2,640 0 0 0 0 0 0
Inventory 2 Farm 2 573 0 0 0 0 0 0
Inventory 2 E22 458 0 0 0 0 0 0
Farm 1 Ell 54 T 31 T 7 T 0 T 111 T 111 T 144 T
Farm 1 E21 522 T
Farm 1 E61 11,851 T 4,333 T 7 T 0 T 111 T 111 T 165 T
Farm 1 E31 4,086 T 1,107 T -15 T 0 T -222 T -222 T . -309 T
Farm 2 E22 2,754 T 640 T 0 T 0 T 0 T 0 T 0 T
E22 Export Area 2,637 R 3,917 R 0 R 0 R 0 R 0 R 0 R
E41 Export Area 11,672 H 2,565 W 7 H 0 H 111 H 111 H 165 U
E31 Export Area 3,691 H 1,215 U -7 H 0 H -111 U -111 U -165 U
Farm 1 Inventory 1 4,535 0 0 0 0 0 0
Ell Inventory 1 54 0 0 0 0 0 0
E41 Inventory 1 3,256 0 0 0 0 0 0
Farm 2 Inventory 2 786 0 0 0 0 0 0
E22 Inventory 2 575 0 0 0 0 0 0
a/Letters on column "Mode" represent mode of transportation (T: Truck, R: Rail, H: Hater, *: No shipment).
b/Numbers on column ’’Volume’’ represent changes in volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease,
0: No change).
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imported from Illinois by E41 and F42 increased by 21.1 and 23.3 percent, 
respectively. About 315,000 bushels of grain sorghum and 315,000 bushels 
of oats were imported to meet regional demand. Soybean shipments remain­
ed relatively unchanged, except for a small decrease of 15,000 bushels 
for elevator type E41.
The impact of changing rail rates was evaluated by increasing rail 
rates by Increments of 10 percent. Changes in the modal combinations 
utilized to transport grain occurred as rail rates were increased rela­
tive to truck and water rates. Results of the parametric increase in 
rail rates are presented for those rate levels where major changes oc­
curred In transport modal combinations (Tables 43-46).
Results indicate major changes occurred In transport modal combi­
nations when rail rates were increased by 2 0  percent and 40 percent 
above rail rate levels specified in the basic solution. Indications 
are that a 2 0 percent increase in rail rates (relative to truck and wa­
ter rates) would result in a decrease In the amount of corn and oats 
received by rail from out-of-state origins. Rail movements of corn and 
oats were replaced by a barge-truck modal combination movement of these 
grains.
Changes occurred in the flow of grain due to the 20 percent in - 
crease in rail rates (Table 43). The most significant change to occur 
was that feed mill F42 which was importing corn and oat requirements 
directly from out-of-state origins shifted to elevator E41 as a source 
for these grains. Elevator E41 had the capability to receive grains 
by water and to disburse grain by truck (Tables 43 and 45). Thus, the 
cost of acquiring necessary feed ingredients increased not only as a 
result of increased grain transportation cost but also due to increased
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grain handling cost. Consequently, one would conclude that changes would 
occur in the mode of transporting c o m  and oats as well as the method of 
handling these grains in response to a relative increase of 2 0 percent 
in rail rates.
When rail rates were increased 40 percent above the base level (re­
lative to other modal rates) changes also occurred in the mode of trans­
port and method of handling corn and oats in North Louisiana (Tables 43 
and 45). Approximately, 538,000 bushels of corn receipts by rail were 
replaced by truck receipts of corn as a result of the 40 percent in­
crease in rail rates. Rail rate increases of 40 percent also affected 
corn flows as grain shippers and handlers altered destinations and ori­
gins, respectively, in order to minimize costs of shipping and acquiring 
c o m  (Table 43). Similar changes occurred in oat receipts in North 
Louisiana. For example, rail receipts of oats decreased by 279,000 bus­
hels and were replaced by truck receipts. The flow of oats was also 
affected as origins and destinations of oat movements were altered to 
minimize costs (Table 43).
Soybean movements in North Louisiana were affected by the 40 per­
cent increase in rail rates. Indications were that the impact of rail ■ 
rate increases on soybean movements would result in a change in soybean 
flows with little or no effect upon choice of transportation mode rela­
tive to the base solution (Table 46).
The impact of increasing water rates was evaluated by parametri­
cally increasing water rates by 10 percent increments above the base 
rate. Changes occurred in modal combinations as water rates were va­
ried relative to rates for the other transport modes. Major changes oc­
curred in modal combinations and/or origins and destinations of corn,
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oats and soybean movements In response to changes of 40 and 100 percent 
above base water rates. Modal choice for grain sorghum movements was 
altered in response to a 100 percent increase in the rate of water trans­
port (Tables 43-46).
Results of a 40 percent increase in water rates upon corn movements 
are presented in Table 43. In general, the major impact was upon modal 
choice for the movement of corn. For example, approximately 515,000 bus- 
of c o m  previously moved by water shifted to rail. The volume of corn 
moved by truck also decreased by 515,000 bushels. Thus, in response to 
increased water rates grain shippers and handlers would shift from a 
barge-truck modal combination to rail. Furthermore, this modal shift 
also altered the flow of corn. For example, feed mill F42 purchased 
corn imported by water from Illinois by eLevator E41 prior to the in­
crease in water rates. After the increase in rates, feed mill F42 im­
ported corn directly from Illinois by rail, thus, eliminating the need 
for truck transport from elevator E41.
Rail shipments of corn from elevator Ell to feed mill F42 were re­
placed by truck shipments from elevator Ell to feed mill F22. Conse­
quently, conclusions were that c o m  modal transport combinations and 
corn flows in North Louisiana would be altered in response to a 40 per­
cent increase in water rates.
Results Indicated a similar impact upon the movement of oats due to 
the 40 percent increase in water rates (Table 45). The water-truck mo­
dal combination was replaced by the rail mode as the modal choice for : 
the movement of about 152,000 bushels of oats. In addition, intra-state 
rail movements of oats decreased, since, feed mill F42 imported oats di­
rectly by rail from Illinois. Thus, not only modal choice but also oat .
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flows were altered as a result of a 40 percent increase in water rates.
The impact of the 40 percent increase in water transportation ra­
tes upon modal choice and flow of soybeans in Nofth Louisiana is pre­
sented in Table 46. Results indicate that approximately three percent 
(1 1 1 , 0 0 0 bushels) of the soybeans moved by water in the basic solution 
would shift to truck-barge combination when water rates increased to 
the 40 percent above base levels. This shift was due to higher water 
rates on the Ouachita River relative to rates on the Mississippi River.
Shifts also occurred in the flow of soybeans within area 12 (Table 
46). These shifts occurred primarily due to the locations specified for 
representative elevators. Furthermore, since the change in soybean 
flows were minimal (three to five percent) in area 1 2 , indications are
that soybean flows within area 12 would not be altered significantly by
a 40 percent increase in water rates.
Results of increasing water rates to 100 percent above base levels 
are presented in Tables 43-46 for North Louisiana. A shift from water 
to rail transport occurred in the movement of corn and oats as the water 
rate increased. In addition, a minor change occurred in modal choice 
for grain sorghum movement and a shift of about 1 1 1 , 0 0 0 bushels of soy­
beans to the truck-barge combination.
Changes in transportation modes and the flow of grain and soybeans 
in response to a 100 percent increase In the water rate were similar to 
those which resulted from the 40 percent increase (Tables 43-46). Basi­
cally the only difference was a larger amount of c o m  and oats shifted 
away from water to rail. Similarly, a slightly greater amount of soy­
beans shifted from water to a truck-water combination as the least cost 
mode.
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Conclusions are that changes in rail rates of 20 and 40 percent had 
a greater effect on the inter-state movement of corn and oats into North 
Louisiana than the effect on intra-state movements of grain sorghum or 
soybeans. In addition, rail rates increases of 20 and 40 percent would 
alter the movement of corn and oats more than would increases in water 
rates of 40 and 100 percent. Thus, transportation rate increases for 
the water and rail modes are likely to have a greater effect upon the 
choice of transportation mode and the flow of oats and corn in North 
Louisiana.
Movements of soybeans and grain sorghum in North Louisiana were af­
fected less than corn and oats when transportation rates increased.
The greatest impact on soybean movements resulted from the 40 percent 
increase in rail rates and the 40 percent increase in water rates. Thus, 
rate increases for rail and water transport of soybeans must be large 
before soybean shippers and handlers would alter modal choices.
Volume of Grain Shipment and Mode of Transport 
by Origin and Destinations in South Louisiana
Changes in farm marketings of grain and soybean in South Louisiana 
are shown in Tables 47-50. An increase of 20 percent in the production 
of grains increased the volume of all grains marketed from farms. How­
ever, this increase was of less importance for grain sorghum and oats 
since the level of production of these grains was relatively low in this 
region. The volume of corn marketed through elevator E63 increased by
397,000 bushels and soybean marketings Increased by about 5.3 million 
bushels. The volume of grain sorghum and oats marketed to feed mill F23 
increased by about 18,000 bushels and 17,000 bushels, respectively. On 
the other hand, the Increase in production decreased the import of c o m
Table 47. Changes In volume of com shipments and mode of transport by origins and destinations for the basic solution and six variations of






















vol. *' Mode Vol.* Mode Vol.*' Mode Vol.*' Mode Vol.*' Hode Vol.*' Mode Vol.*' Mode
Inventory 3 Farm 3 1,301 0 0 0 0 0 0
Inventory 3 E53 1,163 0 0 0 0 0 0
Inventory 4 Farm 4 242 0 0 0 0 0 0
E63 Farm 4 640 T -87 T 237 T 0 T 871 T 0 T 0 T
Farm 3 E53 185 T 0 T 0 T 418 T 1,163 T 418 T 418 T
Farm 3 E63 2,182 T 397 T -97 T -529 T -2,089 T -406 T -406 T
Farm 3 F23 12 T 67 T -12 T 111 T 926 T -12 T -12 T
E63 F34 1,542 T 483 T -334 T 2,797 T 3,483 T 12 T 12 T
Illinois F34 10,495 R -551 R 2,761 R -4,339 R -5,320 R 0 R 0 R
Illinois E63 4,339 W 5,320 W
Farm 3 F34 911 T
E63 Export Area 1,542* 45 *Farm 3 Inventory 3 697 0 0 0 0 0 0
E53 Inventory 3 1,348 0 0 0 0 0 0
Farm 4 Inventory 4 130 0 0 0 0 0 0
a /— Letters on column "Mode" represent mode of transportation (T: Truck, R: Rail, W: Water, *: No shipment).
—^Numbers on column "Volume" represent changes in volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease,
0: No change).
Table 48. Changes In volume of grain sorghum shipments and mode of transport by origins and destinations for the basic solution and six






















Vol.—  ̂Mode Vol.—  ̂Mode Vol.—  ̂Mode Vol.—^ Mode Vol.—  ̂Mode V o l ^ Mode Vol.— Mode
Inventory 3 Farm 3 69 0 0 0
,uuu 1 f
0 0 0
Inventory 4 Farm 4 11 0 0 0 0 0 0
E63 Farm 4 110 T -3 T 27 T 0 T 0 T 0 T 0 T
Farm 3 E63 70 T 2 T -8 T -29 T -29 T 3 T 3 T
Farm 3 FZ3 3 T 18 T -3 T 29 T 29 T -3 T -3 T
E63 F34 3,143 T -17 T 634 T -1,069 T -1,262 T 3 T 3 T
Missouri E63 3,183 R -22 R 669 R -1,040 R -1,253 R 0 R 0 R
Illinois F34 1,040 R 1,040 R
Missouri F23 2,129 R
Farm 3 Inventory 3 39 0 0 0 0 0 0
Farm 4 Inventory 4 6 0 0 0 0 0 0
—^Letters on column "Mode" represent mode of transportation (T: Truck, K: Rail, W: Water, *: No shipment).
b/Numbers on column "Volume" represent changes In volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease,
0: No change). (See also Table 54).
Table 49. Changes In volume of oats shipments and mode of transport by origins and destinations for the basic solution and six variations of






















Vol.—' Made Vol.*' Mode Vol.*' Mode Vol M Mode Vol.*' Mode Vol.*' Mode Vol.*' Mode
Inventory 3 Farm 3 12 0 0 0 0 0 0
Inventory 4 Farm 4 1 0 0 0 0 0 0
E63 Farm 4 98 T 0 T 20 T 0 T 0 T 0 T 0 T
Farm 3 E63 24 T 0 T -6 T 3 T 3 T 3 T 3 T
Farm 3 F23 3 T 17 T -3 T -3 T -3 T -3 T -3 T
E43 Farm 3 21 T 0 T 7 T 0 T 0 T -21 T -21 T
Illinois E43 21 W 0 W 7 W 0 W 0 W -21 W -21 W
Illinois E63 74 W 0 w 26 W 1,981 w 1,981 W 18 W 18 W
Illinois F34 2,973 R -17 R 599 R -1,981 R -1,981 R 3 R 3 R
E63 F23 30 T 232 T
E63 F34 1,953 T 1,752 T
E63 Farm 3 21 T 21 T
Farm 3 Inventory 3 9 0 0 0 0 0 0
Farm 4 Inventory 4 1 0 0 0 0 0 0
a/Letters on column "Mode" represent mode of transportation (T: Truck, R: Rail, W: Water, *: No shipment).
b/Numbers on column "Volume" represent changes In volume of grain shipments from basic solution (Positive; Increase, Negative: Decrease,
0: No change).
Table 50. Changes In volume of soybeans shipments and mode of transport by origins and destinations for the basic solution and six variations






















Vol.*' Mode Vol.*' Mode Vol.*' Mode Vol.*'
I
Mode Vol.-7 Mode Vol.*' Mode Vol.*/ Mode
Inventory 3 Farm 3 6,979 0 0 0 0 0 0
Inventory 3 E13 460 0 0 0 0 0 0
Inventory 3 E43 1,549 0 0 0 0 0 0
Inventory 3 E53 3,562 0 0 0 0 0 0
Inventory 4 Farm 4 165 0 0 0 0 0 0
Farm 4 E63 808 T 183 T 848 T 0 T 0 T 0 T 0 T
Farm 3 E13 919 T 612 T 0 T 0 T 0 T 0 T 0 T
Farm 3 E43 17,510 T 2,081 T 0 T 0 T 0 T 0 T 0 T
Farm 3 ESS 6,948 T 0 T 0 T 0 T 0 T 0 T 0 T
Farm 3 E63 9,924 T 5,284 T 0 T 0 T 0 T 0 . T 0 T
E43 Export Area 29,298 H 9,184 H 0 U 0 H 0 U 0 W 0 W
E53 Export Area 3,562 H -2,248 H 0 W 0 W 0 H 0 W 0 W
E13 Texas (Houston) 1,379 T 918 T 0 T 0 T 0 T 0 T 0 T
E43 Texas (Houston) 460 T 306 T ■ 0 T 0 T 0 T 0 T 0 T
Farm 3 Inventory 3 9,568 0 0 0 0 0 0
E53 Inventory 3 6,948 0 0 0 0 0 0
Farm 4 Inventory 4 227 0 0 0 0 0 0
at— Letters on column "Mode" represent mode of transportation (T; Truck, R: Rail, W: Hater, *: No shipment).
—^Numbers on column "Volume" represent changes in volume of grain shipments from basic solution (Positive: Increase, Negative: Decrease,
0: No change).
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by feed mill F34 about 551,000 bushels and inter-state receipts of oats 
decreased about 17,000 bushels. Increases in the production of soybeans 
amounted to about 8 . 2 million bushels and most of this volume was mar­
keted through elevators E43 and E63.
Results indicated that a 20 percent increase in feed demand would '■ 
basically decrease the amount of total grains marketed from farms to 
elevators and would lead to a significant increase in the importation of 
feed grain. These changes occurred due,primarily,to the increase in 
feed mill demand. As expected, soybean shipments were not affected sin­
ce on farm use of this grain was relatively low. The area imported an 
additional 2.7 million bushels of corn, 669,000 bushels of grain sorghum 
and 599,000 bushels of oats as a result of the 20 percent increase in 
feed demand.
Rail rates were also varied by 10 percent increments above the base 
level for South Louisiana. Increases in the rail rates for grain move­
ments to 2 0 percent above base resulted in changes in the mode of trans­
port and the flows of corn, grain sorghum and oats in South Louisiana 
(Tables 47, 48 and 49). Direct rail receipts of corn by feed mill F42 
decreased and were replaced by receipts of corn by feed mill F42 via a 
barge-truck modal combination through elevator E63 (Table 47). Due to 
this increase in the volume of corn through elevator E63, feed mill F34 
was forced to replace grain sorghum receipts by the barge-truck modal 
combination with direct receipts of grain sorghum by rail (Table 48).
Such a change indicated that feed mills of smaller capacity could be ad­
versely affected by increases in rail rates. However, such an effect 
was partially offset since feed mill F34 replaced rail receipts of 2.0 
million, bushels of oats by receiving this same amount of oats through
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elevators E63 via the barge-truck modal combination (Table 49).
Significant changes occurred in the modes of transport and flows of 
corn and grain sorghum in South Louisiana, when rail rates were increa­
sed by 40 percent above the base solution (Tables 47 and 48). The 
volume of corn imported by rail directly from Illinois by feed mill F34 
decreased approximately 51 percent below the basic solution. This 
amount of corn (about 5.3 million bushels) was replaced by corn received 
from Illinois by feed mill F34 through elevator E63 via the barge-truck 
modal combination.
The impact of the 40 percent above base rail rate on grain sorghum 
movements resulted in a change in grain flow and location of feed manu­
facturing. The higher rail rate contributed to a shift in feed manu­
facturing from Area 13 to Area 14 in South Louisiana (Table 48). This 
change occurred due to the locational advantage of feed mill F23 relati­
ve to out of state sources of grain sorghum. Thus, as the cost of ac­
quiring grain sorghum increased feed manufacturing shifted to other lo­
cations in South Louisiana.
The cost of distributing manufactured feed was not considered in 
this analysis. Consequently, such changes may not occur until rail ra­
tes reach a level higher than 40 percent above the base level.
The impact of the 40 percent rail rate increase upon modal combi­
nations for transport and the flow of oats was essentially the same as 
at the 20 percent rate. Changes occurred in the flow of oats, however, 
these changes were primarily due to the changes occuring in feed grain 
demand in Areas 13 and 14 (Table 49). Thus, changes in the flow of 
oats within South Louisiana resulted from changes in the flow of grain 
sorghum discussed indie preceding paragraph.
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Soybean flows and mode of transportation in South Louisiana remained 
unchanged from the basic solution as rail rates were varied (Table 50). 
These results were expected since rail movements of soybeans in South 
Louisiana were not included in the least cost basic solution. Thus, 
higher rail rates would further restrict the entry of rail movements of 
soybeans in the solution.
The impact of Increasing water rates for grain transportation in 
South Louisiana was also evaluated. Water rates for grain transporta­
tion in South Louisiana were increased by 10 percent, parametrically. 
Minor changes occurred in the flow of corn, grain sorghum and oats when 
water rates were increased 40 percent above the base rate (Tables 47-49). 
A shift in modal combinations required to move oats in a least cost 
manner also occurred at the higher water rate. Water movements of oats 
from Illinois to elevator E43 decreased about 21,000 bushels (Table 49). 
This amount was replaced by 18,000 bushels of oats received by elevator 
E63 by water and rail receipts of 3,000 bushels of oats imported direc­
tly from Illinois by feed mill F34 (Table 49). These changes in the 
flows of oats forced a change in the flow of corn and grain sorghum. 
Although the flow of corn and grain sorghum changed, modal combinations 
required to move these grains remained the same (Tables 47 and 48).
Soybean movements were not affected by the 40 percent increase in 
water rates. Thus, conclusions were that minor adjustments would oc­
cur in the flow of corn, oats and grain sorghum in South Louisiana when 
water rates increased by 40 percent. In addition, soybean movements in
w -%
South Louisiana would not be altered given an increase of 40 percent in 
water rates.
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Results obtained when water rates increased to 100 percent above 
the base in South Louisiana are presented in Tables 47-49. The results 
were the same as those obtained at the 40 percent above base water rate. 
Consequently, the conclusion was that once adjustments were made in 
modal transport combinations and flows of com, grain sorghum, oats and 
soybeans further water rate increases would not altered the solution in 
South Louisiana. Furthermore, modal combinations and flows of the commo­
dities considered in South Louisiana were concluded to be very close to 
the least cost combination relative to water rates.
In general, conclusions were that adjustments would occur in mode 
of transport and flow of corn, grain sorghum and oats in South Louisiana 
as rail rates increased relative to rates for other modes. Minor adjust­
ments would occur in the movement and flow of feed grains In response to 
a relative increase in water rates. Thus, the burden of grain transpor­
tation rate increases in South Louisiana would likely fall upon producers 
of soybeans and users of feed grains. If rail rates increased, export 
elevators in South Louisiana would represent the least-cost source of 
feed grains for feed mills and farmers in South Louisiana.
Total Volume Handled, Storage Capacity Purchased 
and Number of Elevator Types
In North Louisiana the optimum number of each elevator type slight­
ly changed irtien there were increases in production and feed demand and
in rail rates. When water rates were increased 40 percent and 100 per­
cent above the base rate, the optimum number of elevators remained un­
changed in Areas 12 and 15 (Table 51).
Table 51. Total volume of grain handled and number of elevators by type and by market area for the basic solution and six variations of





























1,401 9 1,622 11 1,373 9 1,401 9 1,378 9 1,401 9 1,368 9
5,610 7 5,942 7 5,874 7 8,752 13 8,505 13 4,720 7 4,499 7
E41 11,851 1 16,184 1 11,858 1 11,851 1 11,986 1 11,962 1 12,041 1
15 E12 313 2 293 2 443 3 313 2 313 2 313 2 313 2
E22 2,678 7 3,518 7 2,903 6 2,678 7 2,878 7 2,878 7 2,878 7
14 E13
E23
1,379 6 2,297 9 1,379 6 1,379 6 1,379 6 1,379 6 1,379 6
E33
E43 29,779 3 39,269 4 29,786 3 29,779 3 29,779 3 29,758 3 29,758 3
E53 7,133 2 7,133 2 7,133 2 7,551 2 8,296 2 7,551 2 7,551 2
E63 16,265 1 22,108 1 16,849 1 21,407 1 21,360 1 16,301 1 16,301 1
— V̂olume: 1,000 bushels.
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When, production increased by 20 percent, two additional elevators 
type Ell were needed in Area 12 and there was no change in the number of 
elevators required in Area 15-(Table 51).
When feed demand increased by 20 percent, the optimum number of ele­
vators in Area 12 was unchanged, however, in Area 15 one more elevator 
type E12 was needed but one less of elevator type E22 was required.
When rail rates were increased by 20 percent and 40 percent, six 
more elevator types E31 were needed in Area 12, and total volume of 
grain handled by elevator type E31 increased by about 3.1 million bus­
hels (Table 51). When rail rates were increased by 40 percent in North 
Louisiana, volume handled by elevator Ell decreased by 23,000 bushels 
and the volume handled by elevator E41 increased by 135,000 bushels. 
Furthermore, six additional elevator types E31 were needed in Area 12.
In South Louisiana, the optimum number of each elevator type re­
mained unchanged, except in the case of 20 percent increase in produc­
tion in which additional elevator requirements were three E13 and one 
E43 in Area 14. On the other hand, there were no significant changes 
in the volume of grain handled by elevator types in South Louisiana, 
except in the case of elevator types E63 and E53. Elevator type E63 in­
creased the amount of grain handled by 5.8 million bushels when produc­
tion increased by 20 percent, and when rail rates were Increased by 40 
percent volume handled by elevator type E53 increased by 1.2 million 
bushels, over the basic solution (Table 51).
As shown in Table 52, storage capacity purchased by each elevator 
type in Areas 14 and 15 was relatively stable compared with the basic 
solution. In Area 12, there were some variations. When production 
increased by 20 percent, Ell and E41 needed to purchase an additional
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30,000 bushels and 522,000 bushels of storage capacity, respectively. 
Elevator Ell also required 111,000 bushels more storage when rail rates 
were increased. A maximum amount of 144,000 bushels of storage required 
by elevator Ell occurred when water rates increased by 100 percent. 
Storage capacity purchased by elevator type E31 in the basic solution, 
remained also relatively stable.
In summary, the optimum number of each elevator type in all market 
areas of the state remained relatively constant with some variations 
when production was increased by 20 percent and rail rates were in­
creased by 20 percent and 40 percent respectively. In North Louisiana 
two additional elevators of type Ell were needed when production in­
creased by 20 percent. As rail rates were increased by 20 percent and 
40 percent, six additional elevators similar to type E31 were required. 
In South Louisiana, additional elevator requirements were three £13 and 
one E43 as rail rates changed above the base level. The increases in 
the volume of grain handled and in the number of elevators when produc­
tion increased were due mainly to the significant increase in soybean 
production in Areas 12 and 14. In other cases, when additional storage 
capacity was needed, the annual turnover rate of each elevator type in­
creased and took care of the additional capacity required. Thus, there 
was no need to alter the optimum number of other elevator types.
Volume of Imports, by Firm Type, 
by Market Areas and by Grain
The basic solution Indicated that about 24 million bushels of feed 
grain needed to be imported from out of state sources (Table 53). This 
volume of feed grain imports was distributed as follows: 7.3 million
Table S3. Volume of feed grain Imports bandied by representative firm types, by market area and by grain for the basic solution and six

























• ' ■ 'XfUUU DUailclB"
12 E41 C 1,069 1,018 1,295 3,436 3,413 554 458
1]
0 234 231 286 1,008 1,008 82 22
Subtotal 1,303 1,249 1,581 4,444 4,421 636 480
15 F22 cpw
0 10
F42 c 3,776 3,702 4,655 1,409 1,432 4,291 4,388
G 918 809 1,233 918 918 918 918
0 1,298 1,242 1,613 523 523 1,450 1,500




0 21 21 28 21 21
E63 c 4,339 5,320
G 3,183 3,161 3,852 2,143 1,930 3,183 3,183




Subtotal 3,278 3,256 3,980 8,558 11,455 3,275 3,275
13 F34 C 10,495 9,944 13,256 6,156 5,175 10,495 10,495
G 1,041 1,041
0 2,973 2,956 3,572 992 992 2,976 2,976
Subtotal 13,468 12,900 16,628 8,189 7,208 13,471 13,471
a/— C:Corn, G Grain Sorghum, 0: Oats. 126
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bushels of feed grain in North Louisiana (Areas 12 and 15) and 16.7 mi­
llion bushels of feed grain in South Louisiana (Areas 14 and 13).
When production increased by 20 percent, the volume of feed grain 
imported by North Louisiana decreased by 300,000 bushels. South Loui­
siana imported 500,000 bushels less feed grain compared with the basic 
solution when a 20 percent increase occurred in grain production.
The volume of feed grain imported increased in both regions when 
feed demand was Increased by 20 percent. North Louisiana required im­
ports of an additional 1.8 million bushels of feed grain. South Loui­
siana imports of feed grains increased about 4.1 million bushels in res­
ponse to a 20 percent increase in feed grain demand
The total volume of imports was not altered when rail and water
rates were increased, except in South Louisiana. For example, when
rail rates were increased by 40 percent, about 2.0 million bushels of 
additional feed grain was imported by water. This was primarily due to 
a shift in the location of feed manufacturing. No other significant 
changes occurred in the volume of feed grain imported due to changes in 
the transportation rates as shown in Table 53.
Feed Production 
by Feed Mill Type and by Regions
Tons of feed produced by feed mill type and by region are shown in 
Table 54, when grain production within the state increased by 20 percent, 
feed production remained constant. Thus, as feed grain production in­
creased in Louisiana,feed mills shifted from out of state to intra-state 
sources for feed grain requirements.
A  20 percent increase in feed demand increased the total volume of 
feed produced by 255,000 tons. In North Louisiana, both feed mill types



























15 F22 49 49 60 49 49 49 42
F42 412 412 493 412 412 412 419
South 14 F23 1 5 0 8 63 0 0
Louisiana
13 F34 812 808 976 805 750 813 813
State 1,274 1,274 1,529 1,274 1,274 1,274 1,274
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F22 and F42 increased their feed production by a total of 92,000 tons.
In South Louisiana, feed mill F34 adsorbed all the production increase 
of 163,000 tons of feed. The increase in farm feed demand curtailed 
farm shipments of grains to feed mill F23 and F23 ceased production.
Increases in rail and water rates in North Louisiana did not af­
fect the total volume of feed production indicated by the basic solu­
tion. In South Louisiana, increases in rail rates by 20 percent and 40 
percent, caused increases in feed production by feed mill F23 that were 
proportional to decreases in feed production by feed mill F34. The de­
creases in production by feed mill F34 was due to the fact that this 
feed mill type was importing most of its feed grain by rail. Converse­
ly, when water rates were Increased, F34 was producing the total produc­
tion of feed needed by South Louisiana, and F23 did not produce feed.
Movement of Grain by Mode of Transportation 
When grain production was increased by 20 percent, the movement of 
grain by truck increased about 6.4 million bushels {29-.2 percent)..in 
North Louisiana, and about 15.7 million bushels (34.2 percent) in South 
Louisiana. Rail shipments increased about 622,000 bushels (6.3 percent) 
in North Louisiana and decreased by 590,000 bushels (3.5 percent) in 
South Louisiana. On the other hand, transportation of grain by water 
in North and South Louisiana increased by 5.5 million bushels (11.3 per­
cent) and 12.4 million bushels (38.0 percent) respectively, when grain 
production increased 20 percent In these regions (Table 55).






















Louisiana Truck 21,848 28,235 22,248 25,188 26,156 21,848 21,715
Rail 9,819 10,441 11,267 6,479 5,511 9,619 9,952
Uater 16,845 22,339 17,123 19,987 19,963 16,178 16,022
Total 48,512 61,015 50,638 51,654 51,630 47,845 47,689
South
Louisiana Truck 45,981 61,708 46,443 51,123 51,987 45,996 45,996
Rail 16,651 16,061 20,681 10,331 9,350 16,654 16,654
Uater 32,955 45,358 32,988 39,274 40,256 32,952 32,952
Total 95,587 123,127 100,112 100,728 101,593 95,602 95,602
State 144,099 184,142 150,750 152,382 153,223 143,447 143,291
130
131
The increase in truck transportation was expected since the truck 
mode represents the means of shipping grains from farms to elevators in 
both regions. The increase in rail transportation in North Louisiana was 
due to an increase in interfirm transfer, between elevators with capa­
city to ship by rail. Decreases in the movement of grains by rail in 
South Louisiana were explained by a decrease in the need to import 
grain when grain production increased in the area. Increases in the 
volume of grain moved by water were observed in both regions as the 
production of soybeans increased since shipments of sobeans to export 
areas were largely made by water.
In general, when a 20 percent increase in feed demand occurred, 
there was an increase in the volume of feed grain imported. The use 
of truck and water remained relatively constant, while rail shipments 
were increased by 1.4 million bushels or 14.7 percent in North Loui­
siana and by 4.0 million bushels or 24.Q percent in South Louisiana. 
Consequently, increases in feed demand would result in increased rail 
transportation requirements and increased inter-state grain shipments.
A 20 percent increase in rail rates decreased the volume of grain 
transported by rail by about 3.3 million bushels or 34 percent and 6.3 
million bushels or 38.0 percent in North and South Louisiana, respec­
tively. A 40 percent increase in rail rates decreased the use of rail 
transportation facilities for grain in North Louisiana by about 4.3 
million bushels or 44.0 percent and about 7.3 million bushels or 44 
percent in South Louisiana.
An increase of 40 percent In water rates did not affect signifi­
cantly the volume of grain transported by water in either region.
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However, when water rates were increased by 100 percent the use of water 
to transport grain decreased by about 823,000 bushels or 4.8 percent in 
North Louisiana, but remained almost unchanged in South Louisiana even 
at this higher cost. Thus, the basic solution was not altered signifi­
cantly by increases in water rates. Generally, barge rates are usually 
lower than rail rates, and a considerable increase in water rates would 
be needed in order to change the utilization of water transportation. 
This is partly due to the proximity of water shipping elevators to the 
export area and partly due to the lower cost of water transportation. 
Hence, water shippers and receivers of grain have a comparative and/or 
competitive advantage over other modes of grain transportation in Loui­
siana .
Chapter V
CONCLUSIONS, LIMITATIONS AND SUMMARY 
The conclusions of this study are presented in three sections. The 
results of the 1977 survey of grain handlers and merchandisers which 
describes the characteristics of the actual grain marketing system in 
Louisiana are presented in the first section. The results of the basic 
solution which shows the least cost system of marketing, storing, and 
transporting grain in Louisiana, and a comparison of the basic solution 
with the current grain market structure is presented in the second sec­
tion. The results of sensitivity tests on the basic solution, which 
was subjected to variations In production, feed demand and transporta­
tion rates, are presented in the third section. The fourth section 
deals with the limitation of the study and the study is summarized in 
the final section.
Characteristics of Grain Marketing 
in Louisiana
The results of the 1977 survey of grain handlers and merchan­
disers described the current grain marketing and transportation systems, 
as follows:
1. In 1977, there were 316 firms which handled grain and feed in Loui­
siana. Of these, 63 firms were located in North Louisiana (Areas 
12 and 15), and 253 firms or 80 percent of the total were located 
in South Louisiana (Areas 13 and 14).
2. These firms were classified as: country elevators, river elevators,
export elevators, feed mills, rice driers and mills and other types. 
The largest increase from 1970 to 1977 by type of firm, was in the 
number of export and river elevators. These increases occurred
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mostly as a result of a continuing increase in soybean production, 
corn imports and foreign demand for grains.
3. Feed mills decreased from 94 to 83 during the period 1970-1977.
Even with the decline in number of mills, total feed production in
the state increased slightly or remained relatively constant while 
average feed production per mill increased substantially in most 
areas. This indicates an increase in processing capacity or in-
. creased..utilization of capacity arid exit of smaller feed mills.
4. Louisiana grain marketing firms had a bulk storage capacity of
122.6 million bushels in 1977, not counting integrated poultry and 
livestock operations. This compares with 78.0 million bushels in 
1970 and represents a 57 percent increase over the period 1970- 
1977. Of the total bulk storage capacity, 25 percent was located 
on farms and 75 percent was considered as commercial storage capa­
city.
5. The size distribution of commercial grain handling operations 
measured in term of total permanent storage capacity in 1977 indi­
cates that eighty four percent of the number of country elevators 
and nearly all feed mills were in the size of 0 to 699,000 bushels 
of permanent storage capacity. Likewise, almost half of the river 
elevators were in the range mentioned above. All export elevators 
were classified above the 3.0 million bushels of total permanent 
storage capacity.
6. Louisiana grain handling operations received in 1977, more than 106 
million bushels of grain from intra-state and inter-state origins. 
Soybeans accounted for 81 percent and corn accounted for 12.9 per­
cent of total grain receipts in 1977. Grain sorghum and oats
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accounted for 2.0 and 2.3 percent of total grain receipts, respec­
tively .
7. According to the survey, about 16.2 million bushels of grain were 
received from out-of-state sources in 1977. Total imports of corn 
and grain sorghum were 11.2 and 1.1 million bushels, respectively. 
Oat imports amounted to 2.2 million bushels in 1977. The main 
sources of imported grain were Illinois, Arkansas, Iowa, and Kansas.
8. Truck transportation was the most important method of receiving 
grain by Louisiana grain handling firms from intra-state and inter­
state sources in 1977. Truck receipts amounted to -95.0 million 
bushels or approximately 89.6 percent of total grain receipts.
Rail transportation accounted for more than 6 percent, and water 
for only 3.8 percent of total grain receipts.
9. Louisiana grain handling firms shipped 90.8 million bushels of 
grain in 1977. This represents an increase of 55 percent since
1970, in which 58.5 million bushels of grain were shipped.
_
10. The most important mode of transportation for grain shipments was 
water with 46 million bushels, or 50.4 percent of total shipments. 
Truck represents the second most important mode of transport, ac­
counting for 47.8 percent and rail was third representing about 
1.8 percent of total shipments of grain in Louisiana.
Basic Solution
The conclusions of the basic solution are summarized as farm mar­
keting, import of grains, interfirm transfer, and shipment of grains 
out of the regions, total volume of grain handled and storage capacity 
purchased and feed production and movement of grain.
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Farm Marketing. The basic solution indicated that feed grains (corn, 
grain sorghum and oats) produced in North Louisiana, should be shipped 
directly to elevators similar to Ell and soybeans should be shipped to 
elevator types E31 and E41 in Area 12. In Area 15, soybeans should be 
shipped to elevator E22 and grain sorghum should be shipped to feed 
mill F42.
In South Louisiana, the basic solution indicates that feed grains 
should be shipped to elevators E53 and E63 and to feed mill F23. Soy­
beans should be shipped directly to elevators E43, E53 and E63 (Area 14). 
In Area 13, there were no farm shipments of feed grains and soybeans, 
since this area has relatively low feed grain and soybean production, 
most of which is utilized on farms in the areas or transported directly 
to export elevators.
Import of Grains. Total Import of feed grains for Louisiana amounted 
to 24 million bushels including 15.3 million bushels of corn, 4.1 mi­
llion bushels of grain sorghum and 4.6 million bushels of oats. Of 
these amounts, North Louisiana received about 7.3 million bushels of 
feed grain directly from outside the state, which represents about 30 
percent of the total feed grain imported. About 4.8 million bushels of 
corn and 1.5 million bushels of oats were imported into North Louisiana, 
accounting for about 66 percent and 21 percent respectively of the 
total grain imported in this region.
South Louisiana received about 16.7 million bushels of feed grain 
from out-of-state, accounting for about 70 percent of total feed grain 
imports. This amount included about 10.5 million bushels of corn, 3.2 
million of grain sorghum, and 3.1 million bushels of oats. Total 
imports of corn accounted for about 62.3 percent of total grain imports 
in South Louisiana.
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Larger elevators and grain processing firms were predominant in 
receiving grain imports. The grain was transported into each region via 
rail and water. Rail shipments accounted for about 82.1 percent of the 
total feed grain imported in North Louisiana. Water shipments accounted 
for 17.9 percent of total grain imported into North Louisiana. For 
South Louisiana, grain imported by rail accounted for 99.4 percent of 
total feed grain imports. Water shipments amounted to only 0.6 percent 
of the total feed grain received in South Louisiana from out of state 
sources.
These results obtained from the basic solution are consistent with 
the survey data for 1977, in which rail transportation was indicated as 
the most important mode in receiving grain imports by respondents to 
the survey.
Interfirm Shipments. Shipments were made between different market 
areas, but shipments within any market area were not registered in the 
basic solution.
In North Louisiana (Areas 12 and 15) elevator types Ell and E41 
were involved in shipping feed grains to feed mills and elevators loca­
ted in Area 15. Volumes of corn and oats received by elevator E12 in 
Area 15 were then shipped by truck to farms in this area. The basic 
solution indicated that about 2.4 million bushels of feed grain were 
shipped by elevator types Ell and E41 from Area 12 to Area 15.
In South Louisiana, elevator type E63 shipped about 3.2 million 
bushels of grain sorghum and 2.1 million bushels of corn to Area 13 by 
truck.
Out of Region Shipments of Grain. The basic solution indicated that 
100,000 bushels of feed grain should be exported to Mississippi from
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North Louisiana, and that 18.0 million bushels should be shipped to the 
export area (Port Allen) specified in the model. Larger elevator types 
E31 and E41 shipped 15.4 million bushels of soybeans to the export area 
or 85.0 percent of the total out of region shipments from North Loui­
siana.
In South Louisiana, the basic solution indicated that 1.8 million 
bushels should be exported to Texas (Houston) by truck, and that larger 
elevators E43 and E53 shipped 32.8 million bushels of soybeans to the 
export area or 94.0 percent of total shipments to out of region desti­
nations .
The basic solution indicated that about 48.2 million bushels of 
soybeans should be exported by water. This result is consistent with 
the survey data of 1977, in which 45.4 million bushels were exported by 
water.
Grain Handling, Storage Capacity Purchases and Firm Numbers. The basic 
solution indicated that 16.4 million bushels of additional farm storage 
were needed in Louisiana in order to improve the current market struc­
ture. Thirty-six elevators were required with a total storage capacity 
of 21.5 million bushels instead of the 25.2 million bushels of storage 
capacity that was actually in operation.
In general, the basic solution indicated that larger elevators were 
required to replace small elevators in operation. It also required a 
reduction in the number of small elevators in certain areas, and 
suggested . . the building of large elevators like E31 in Area 12, and 
E43 and E53 in Area 14.
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Feed Production. The 1977 survey data indicated thirteen feed mills 
existed in North Louisiana and seventy feed mills in South Louisiana 
and all of them were in operation. The basic solution confirmed that 
too many feed mills existed in both regions. A least cost market struc­
ture required only four large type feed mills in North Louisiana and 
eleven feed mills in South Louisiana based on the tons of feed produced 
annually by feed mill type.
An explanation of the large numbers of small scale feed mills 
which were operating in Louisiana even though the optimal market struc­
ture included fewer small scale feed mills, lies in the variety of farm 
services provided by these mills. Thus, the ability to provide other 
farm services, contributed to the ability of such firms to survive. 
Provision of additional farm services was not analyzed in this study.
Movement of Grain by Mode of Transportation. The basic solution indi­
cated trucking to be the most important mode of transportation in North 
Louisiana, accounting for about 43.0 percent of total grain movements. 
Water transport was the second leading mode of transport, with 34.7 
percent of total grain shipments, and about 20.3 percent of the total 
grain movement was by rail.
In South Louisiana, truck was also the most important mode of 
transportation, accounting for 48.1 percent of total grain movements.
The next most important mode of transport was water, representing about 
34.3 percent of the total grain movements in this region.. About 17.4 
percent of the total grain movement in South Louisiana was by rail.
According to the 1977 survey data, a total of 196.9 million bus­
hels of grain were moved while about 144 million bushels of grains were 
moved in the basic solution. The total grain movement estimated from
140
the survey data was about 52.8 million bushels larger than that obtained 
from the basic solution. A major source of this difference may be the 
volume of grain shipped between firms within market areas. There were 
no interfirm shipments of grain and/or soybeans received from out of 
state in the basic solution due to the model structure.
There was a tend fticy to utilize truck facilities less and increase 
the utilization of water and rail facilities in the basic solution as 
compared to the existing system.
Parametric Programming
The conclusions of the six variations introduced into the model 
illustrate the kind of solution changes that will result from changes 
in production, feed demand, rail and water rates. These variations 
identify the interrelationship between mode of transport and size and 
number of firms.
Volume of Grain Shipped and Mode of Transport. A 20 percent increase 
in production slightly affected the volume of shipments in North Loui­
siana. Farm shipments of grains continued to move to the same eleva­
tors, only in different quantities which corresponded to the changes in 
production. The increase in production of grains by 20 percent resulted 
in a reduction of feed grain imports in North Louisiana.
In South Louisiana, an increase of 20 percent In the production of 
grains increased the volume of all grains marketed from farms. However, 
this increase was of less importance for grain sorghum and oats since 
the level of production of these grains was relatively low in' this region. 
In general, the increase in production decreased the import of feed 
grain in South Louisiana.
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When feed demand (farm feed demand and feed mill demand) increased 
by 20 percent, farm shipments to elevators generally decreased in both 
regions (North and South Louisiana). Import of feed grain increased 
significantly in order to meet the larger grain demand.
In'North Louisiana, conclusions were that changes in rail rates of 
20 and 40 percent had a greater effect on the Inter-state movement of 
c o m  and oats into North Louisiana than the effect on intra-state move­
ments of grain sorghum or soybeans. In addition, rail rate Increases 
of 20 and 40 percent would alter the movement of corn and oats more 
than would increases in water rates of 40 and 100 percent. Thus, 
transportation rate increases for the water and rail modes are likely 
to have a greater effect upon the choice of transportation mode for and 
the flow of oats and c o m  in North Louisiana.
Movements of soybeans and grain sorghum in North Louisiana were 
affected less than movements of corn and oats when transportation 
rates increased. The greatest impact on soybean movements resulted from 
the 40 percent increase in rail rates and the 40 percent increase in 
water rates. Thus, rate increases for rail and water transport of soy­
beans must be large before soybean shippers and handlers would alter 
modal choices.
In South Louisiana, conclusions were that adjustments would occur 
in the mode of transport and flow of corn, grain sorghum and oats as 
rail rates increased relative to rates for other modes. Minor adjust­
ments would occur in the movement and flow of feed grains in response : 
to a relative increase in water rates. Thus, the burden of grain trans­
portation rate increases in South Louisiana would likely fall upon pro­
ducers of soybeans and users of feed grains. If rail rates increased,
142
export elevators In South Louisiana would represent the least-cost 
source of feed grains for feed mills and farmers in South Louisiana.
Total Volume Handled, Storage Capacity Purchased and Number of Eleva­
tor Types.
The optimum number of each elevator type in all market areas of 
the state remained relatively constant with some variations when pro­
duction was increased by 20 percent and rail rates were increased by 
20 percent and 40 percent respectively.
In North Louisiana two additional elevators of type Ell were 
needed when production increased by 20 percent. As rail rates were 
increased by 20 percent and 40 percent, six additional elevators si­
milar to type E31 were required.
In South Louisiana, additional elevator requirements were three 
E13 and one E43 as rail rates changed above the base level. In­
creases in the volume of grain handled and in the number of elevators 
when production increased were due mainly to the significant increase 
in soybean production in Areas 12 and 14. In other cases, when addi­
tional storage capacity was needed, the annual turnover rate of each 
elevator type increased and took care of the additional capacity re­
quired. Thus, there was no need to alter the optimum number of other 
elevator types.
Volume of Imports. When grain production increased by 20 percent, 
the volume of feed grain imported by North Louisiana decreased and 
South Louisiana also imported less feed grain compared with the basic 
solution.
The volume of feed grain imported increased in both regions when 
feed demand was increased by 20 percent. North Louisiana required
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imports of an additional 1,8 million bushels of feed grain. South Loui­
siana imports of feed grains increased about 4.1 million bushels in 
response to a 20 percent increase in feed grain demand.
The total volume of imports was not altered when rail and water
rates were increased, except in South Louisiana. When rail rates were 
increased by 40 percent in South Louisiana, about 2.0 million bushels 
of additional feed grain was imported by water. This was primarily due 
to a shift in the location of feed manufacturing.
Feed Production. As feed grain production increased in Louisiana feed 
mills shifted from out of state to in-state sources for feed grain re­
quirements .
A 20 percent increase in feed demand increased the total volume of 
feed produced by 253,000 tons. The increase in farm feed demand cur­
tailed farm shipments of grains to feed mills.
Increases in rail and water rates in North Louisiana did not af­
fect the total volume of feed production indicated by the basic solu­
tion. In South Louisiana, Increases in rail rates by 20 percent and 40 
percent, caused increases in feed production by feed mill F23 that were 
proportional to decreases in feed production by feed mill F34. The 
decrease in production by feed mill F34 was due to the fact that this 
mill was importing most of its feed grain by rail. Conversely, when 
water rates were increased, F34 was producing the total production of 
feed needed in South Louisiana, and F23 did not produce any feed.
Movement of Grain by Mode of Transportation. When grain production was 
increased by 20 percent, the movement of grain by truck increased by 
29.2 percent in North Louisiana and by 34.2 percent in South Louisiana.
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Rail shipments increased by 6.3 percent in North Louisiana and by 3.5 
percent in South Louisiana. On the other hand, water transportation of 
grain increased by 11.3 percent and 38.0 percent in North and South 
Louisiana, respectively, when grain production increased 20 percent in 
these regions. Increases in the volume of grain moved by water were 
observed in both regions as the production of soybeans increased since 
shipments to export areas were largely made by water.
In general, when a 20 percent increase in feed demand occurred, 
there was an increase in the volume of feed grain imported. Thus, the 
use of truck and water remained relatively constant, and rail shipments 
increased in North and South Louisiana since feed mills imported largely 
by rail.
A 20 percent increase in rail rates decreased the volume of grain 
transported by rail by 34 percent and 38 percent inNorth and South 
Louisiana, respectively. A 40 percent increase in rail rates decreased 
the use of rail transportation facilities for grain by 44 pefcnent in 
both North and South Louisiana.
An increase of 40 percent in water rates did not affect signifi­
cantly the volume of grain transported by water in either region. How­
ever, when water rates were increased by 100 percent the use of water 
to transport grain decreased by 4.8 percent in North Louisiana, but 
remained almost unchanged in South Louisiana even at this high cost. 
Thus, the basic solution was not altered significantly by increases in 
water rates. This is partly due to the proximity of water shipping 
elevators to the export area and partly due to the lower cost of water 
transportation relative to other modes. Hence, water shippers and 
receivers of grain have a comparative and/or competitive advantage over 
other modes of grain transportation in Louisiana.
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Limitations of the Study
Since partial equilibrium analysis was employed in this study, the 
analysis does not take into account any general welfare considerations. 
It also does not analyze any secondary effects from plant abandonment 
or reduction or increase in plant numbers. This is due to the inability 
of the model to cope with losses of sunken capital which occur with the 
reduction of existing facilities. Thus, the analysis is reliable only 
in that it depends on the validity of the assumptions made and the 
accuracy of the data used in the model.
Another limitation is that feed mills served as end users of grain 
in the model. The cost of the distribution of manufactured feed was 
not included since reliable data was not accurate and/or unavailable.
Despite the limitations of the study, it does provide insights 
into the optimum grain marketing system required for Louisiana. Even­
tually, economic pressures will likely tend to move the current system 
toward this optimum. This study should benefit feed grain and soybean 
handling firms and producers and give an indication of the direction and 
magnitude of structural and flow changes resulting from variations in 
production, feed demand and transportation rates.
Summary of the Study
The primary objective of this study was to project the number, 
type, size and location of grain handling facilities needed to most 
efficiently handle feed grain and soybeans in Louisiana, under alter­
native assumptions.
In order to fulfill the general objective, it was necessary to 
study the actual marketing and transportation structure and to
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compare this structure with a basic solution which indicates the least 
cost system of marketing, storing, and transporting grain for a speci­
fied set of rates, origins and destinations. In addition a sensitivity 
test of the basic solution was made by varying production, feed demand 
and transportation rates.
Justification of the study was based on the need for reliable know­
ledge of the possible effects of alternative public and private policies 
and measurements of the efficiency of the Louisiana grain marketing 
system by Government policy makers and management of firms marketing, 
transporting, and processing grain. Such information may be useful in 
determining location, expansion or abandonment of facilities to trans­
port, store, or process grain and grain products.
Louisiana grain marketing firms were surveyed by use of question­
naires and personal interviews in 1978. Information was obtained from 
82 grain handling firms relative to their operations in the 1977 ca­
lendar year. Each firm was asked to identify the volume of grain re­
ceipts originating in each region and the volume of grain moving by 
each mode of transportation. Also, data were obtained on purchasing 
methods, transportation facilities, marketing services performed, and 
storage facilities. Data obtained from this survey were expanded and 
the general characteristics of grain marketing In Louisiana were 
analyzed.
Theoretical concepts relevant to the study were discussed. The 
characteristics of grain marketing structures under perfect competi­
tion were presented. Such characteristics serve as a useful tool in 
scientific research to determine the degree of Inefficiency in a mar­
ket system. The theory of input demand was stated in order to explain
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the rational behavior of shippers in attempting to minimize costs of 
grain transportation. Therefore, shippers will tend to alter modal 
choice subject to charges in the relative prices or modal rates for 
grain transportation.
A linear programming model was used as an analytical tool to esti­
mate the least cost marketing system and to analyze the impact of al­
ternative policies on the market structure of the grain industry and 
the pattern of intra and inter-state grain movements. The model was 
formulated in accordance with the basic assumptions required for all 
linear programming models. The objective function of the model was 
defined to minimize the total cost of assembling, storing and trans­
porting grain by mode between origins and destinations.
Data for this study were obtained from several sources including 
the United States Department of Agriculture, publications from the 
Southern Regional Grain-Marketing Committee (S-115), and the Tennessee 
Valley Authority (TVA). For instance, data which were collected from 
the above sources were: grain production and grain inventory of eleva­
tors and feed mills, major origins and destinations for movements of 
feed grain and soybeans, grain storage and handling costs of elevators, 
feed manufacturing costs and rail and barge transportation rates.
The general conclusions of the study were:
1. The basic solution indicated that a significant amount of excess 
elevator capacity existed in Louisiana in term of the cost of 
assembling, handling, and distributing grain within the state. 
However, it did not necessarily indicate that excess grain sto­
rage capacity existed.
The basic solution indicated that thirty-six elevators were required 
with a total storage capacity of 21.5 million bushels instead of the 
eighty-three elevators with 25.2 million bushels of storage capacity 
actually in operation.
In general, the basic solution indicated that larger elevators 
were required to replace smaller elevators in operation. It also 
required a reduction in the number of small elevators in certain 
areas,and suggested the building of larger elevators like E31 in 
Area 12, E43 and E53 in Area 14.
These results implied:that within the framework of the existing 
elevator system, the operating economies inherent in large scale 
elevators may lead to the abandonment of grain handling operations 
by many small elevators.
The 1977 survey data showed that thirteen feed mills existed in 
North Louisiana and seventy feed mills in South Louisiana and 
all of them were in operation. The basic solution confirmed that 
too many feed mills existed in both regions. The least cost mar­
ket structure required only four large type feed mills in North 
Louisiana and eleven feed mills in South Louisiana.
According to the 1977 survey data, a total of 196.9 million bus­
hels of grain were moved while about 144 million bushels of grains 
were moved in the basic solution. The total grain movement esti­
mated from the survey data is about 52,8 million bushels larger 
than that obtained from the basic solution. Thus, rerouting grain 
deliveries to conform to the routes suggested by the basic solution 
could reduce total marketing cost of the current grain marketing 
system.
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5. There was a tendency to utilize truck facilities less and increase 
the utilization of water and rail facilities in the basic solution 
as compared to the existing system.
6. The basic solution indicated that 16.4 million bushels of addi­
tional farm storage were needed in Louisiana in order to improve 
the current market structure.
7. When production was increased by 20 percent the volume of feed 
grains marketed to each firm from farms generally increased.
Imports of feed grains from out of state sources generally 
decreased.
8. When feed demand was increased by 20 percent the volume of feed 
grains imported increased and the volume of feed grains mar­
keted from farms generally decreased.
9. There were significant changes in grain flows when rail rates 
were increased. A greater effect was observed on the inter-state 
movements of corn and oats than the effect on intra-state movements 
of grain sorghum or soybeans. These changes involved a switch 
from rail to a b'arge-truck modal combination in most cases.
10. The basic solution was not altered significantly by Increases in
water rates. However, when water rates were increased by 100 
percent the use of water to transport grain decreased in North 
Louisiana, but remained almost unchanged in South Louisiana.
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Appendix A - Table 1. Soybeans for grain, Louisiana, harvested acreage, yield and production by market areas.
Year Acreage^ Production^12 13 14 15 State 12 13 14 15 State
(1,000 acres) ~(“\ nnn Bn i_\X^VwU l/Ut /
1970 780 27 815 66 1,688 18,050 650 20,292 1,520 40,512
1971 740 26 812 66 1,644 16,273 624 21,018 1,541 39,456
1972 705 26 873 63 1,667 14,396 510 22,780 1,429 39,175
1973 676 28 819 51 1,580 15,200 644 18,465 1,241 35,550
1974 660 29 1,013 58 1,760 16,640 729 27,934 1,337 46,640
1975 770 28 1,040 82 1,920 17,354 660 27,996 1,990 48,000
1976 790 29 1,349 82 2,250 17,276 811 42,895 2,018 63,000
1977 858 34 1,629 159 2,680 18,920 915 39,885 3,260 62,980
1978 849 32 1,771 188 2,840 18,228 890 47,515 4,367 71,000
1979 943 37 1,999 221 3,200 26,871 1,030 55,490 6,209 89,600
1/State Totals were distributed into market areas from parish data.
SOURCE: a) Years 1970-1975 from Fielder, Lonnie L., and Sam L. Guy, Agricultural Statistics for Louisiana,
1964-1977, D.A.E. Research Report No. 541, Louisiana Agricultural Experiment Station Baton 
Rouge, Louisiana, September 1978.
b) Years 1976-1979 from Fielder, Lonnie L. and Bergen Nelson, Agricultural Statistics and Prices 
for Louisiana, 1976-1979, D.A.E. Research Report No. 571, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, July 1980.
Appendix A - Table 2. Corn for grain, touisiana, harvested acreage, yield and production by market areas.
Year Acreage^ , Production^12 13 14 15 State 12 13 14 15 State
------------- — (1,000 acres)--------------------- -(1,000 bu.)---
1970 11 13 93 13 130 519 641 3,903 527 5,590
1971 10 11 69 10 100 387 636 3,109 368 4,500
1972 8 9 48 11 76 475 474 2,609 470 4,028
1973 6 9 44 10 69 191 331 1,575 297 2,394
1974 6 10 43 9 68 209 402 1,766 263 2,640
1975 5 6 28 6 45 234 339 1,448 229 2,250
1976 8 9 47 • 7 71 413 592 3,311 370 4,686
1977 7 13 38 7 65 370 433 2,320 257 3,380
1978 6 12 23 6 47 389 788 1,378 218 2,773
1979 5 14 17 5 41 342 697 1,011 164 2,214
JL/State totals were distributed into market areas from parish data.
SOURCE: a) Years 1970-1975 from Fielder, Lonnie L. and Sam L. Guy, Agricultural Statistics for Louisiana,
1964-1977, D.A.E, Research Report No. 541, Louisiana Agricultural Experiment Station, Baton 
Rouge, Louisiana, September 1978.
b) Years 1976-1979 from Fielder, Lonnie L,, and Bergen Nelson, Agricultural Statistics and Prices 
for Louisiana. 1976-1979. D.A.E. Research Report No. 571, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, July 1980.
Appendix A-Table 3. Sorghum for grain, Louisiana, harvested acreage, yield, and production by market areas.
Year a  ! /Acreage-
" ,  1/ Production^
12 13 14 15 State 12 13 14 15 State
__ n  nnn b n  1 _*  ^  X  J VU V U b  J. L i  k3 f
1970 18 6 41 15 80 667 187 1,487 539 2,880
1971 22 6 32 18 78 769 240 1,188 533 2,730
1972 7 4 10 7 28 274 126 357 223 980
1973 6 2 5 5 18 226 55 178 135 594
1974 4 4 8 6 22 182 126 281 225 814
1975 4 3 6 6 19 148 65 209 186 608
1976 9 3 10 6 28 345 62 372 201 980
1977 11 1 4 4 20 456 16 98 90 660
1978 7 2 5 3 17 251 78 146 103 578
1979 6 4 4 4 18 257 138 129 160 684
1/State totals were distributed into market areas from parish data,
SOURCE: a) Years 1970-1975 from Fielder, Lonnie L., and Sam L. Guy. Agricultural Statistics for Louisiana,
1964-1977, D.A.E. Research Report No. 541, Louisiana Agricultural Experiment Station, Baton 
Rouge, Louisiana, September, 1978,
b) Years 1976-1979 from Fielder, Lonnie L., and Bergen Nelson Agricultural Statistics and Prices 
for Louisiana, 1976-1979, D.A.E. Research Report No. 571, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, July 1980.
Appendix A - Table 4, Oats for grain, Louisiana, harvested acreage, yield, and production by market
areas.
Year Acreage^/ Production^12 13 14 15 State 12 13 14 15 State
--- -------- -(1,000 acres)---- --------- -- (1,000 bu.)---------
1970 10 1 3 4 18 566 49 167 208 990
1971 7 1 2 3 13 342 30 101 . 125 598
1972 7 1 2 2 12 302 25 90 111 528
1973 4 * 1 1 6 172 15 51 63 301
1974 5 * 1 2 8 . 197 17 58 72 344
1975 4 * 1 1 6 127 11 37 47 222
1976 5 * 2 2 9 268 23 79 98 468
1977 4 * 2 1 7 282 1 82 13 378
1978 4 * 1 2 7 196 17 58 72 343
1979 4 * 1 2 7 201 17 59 74 351
*Less than 1,000 acres.
1/State totals distributed into market areas from parish data.
SOURCE: a) Years 1970-1976 from Fielder, Lonnie L., and Sam L. Guy, Agricultural Statistics for
Louisiana, 1964-1977, D.A.E. Research Report No. 541. Louisiana Agricultural Experiment 
Station, Baton Rouge,. Louisiana, September, 1978.
b) Years 1977-1979 from Louisiana Cooperative Extension Service, Baton Rouge, Louisiana.




12 13 14 15 State 12 13 14 15 State
__ n  nnn Vm i___—
1970 12 1 10 4 27 389 14 253 114 770
1971 14 1 13 7 35 365 21 261 158 805
1972 12 1 10 7 30 323 23 212 132 690
1973 6 1 5 4 16 179 6 93 74 352
1974 9 1 6 4 20 208 12 99 81 400
1975 6 1 5 4 16 130 5 62 59 256
1976 10 1 7 5 23 336 39 231 153 759
1977 9 1 8 7 25 341 41 232 236 850
1978 6 1 4 6 17 232 32 126 222 612
1979 13 1 5 8 27 362 26 117 251 756
JL/State totals were distributed into market areas from parish data.
SOURCE: a) Years 1970-1975 from Fielder, Lonnie L., and Sam L. Guy, Agricultural Statistics for
Louisiana, 1964-1977, D.A.E. Research Report No. 541, Louisiana Agricultural Experiment 
Station, Baton Rouge, Louisiana, September 1978,
b) Years 1976-1979 from Fielder, Lonnie L., and Bergen Nelson, Agricultural Statistics and 
Prices for Louisiana, 1976-1979, D.A.E. Research Report No. 571, Louisiana Agricultural 
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Appendix B - Table 1. Estimated livestock inventories for Louisiana by market areas, 1970- and 1977—  .
Item
Market Area State
Total12 13 14 15
1970 1977 1970 1977 1970 1977 1970 1977 1970 1977±'
— Thousand Units-
Dairy Cows 12 5 90 79 47 20 37 33 186 137
Other Dairy Cattle 6 2 43 38 22 9 18 16 89 65
Cattle on Feed 2 1 3 1 7 2 4 4 16 8
Other Feed Cattle 138 140 240 303 610 571 357 476 1,345 1,490
Horses and Mules 8 14 25 43 74 85 35 46 142 188
Hogs Raised 40 23 30 31 138 67 46 39 254 160
Hens and Pullets 66 6 2,059 2,068 816 78 1,069 466 4,010 2,618
Chickens Raised 56 111 1,799 2,348 710 446 935 855 3,500 3,790
Broilers Produced 0 1,863 11,350 39,426 104 7,486 39,645 14,859 51,099 63,634
Sheep and Lambs 1 0 2 1 19 11 2 1 24 13
Turkey Raised 0 0 2 0 0 1 1 0 3 1
1/State Total was allocated to Market Areas using Agriculture Census data.
SOURCE: a) Traylor, Harlon D., Michael T. Owens, and Charles W. Pope. An Economic Analysis of Pro­
duction and Utilization of Feed Grains and Soybeans in Louisiana, D.A.E. Research Report 
No. 505, Louisiana Agricultural Experiment Station, Baton Rouge, Louisiana, July 1976,
b) Fielder, Lonnie L. and Bergen Nelson, Agricultural Statistics and Prices for Louisiana,
1976-1979, D.A.E. Research Report No. 571, Louisiana Agricultural Experiment Station,
Baton Rouge, Louisiana, July 1980 and USDA, Crop and Livestock Reporting Service, 
Washington, D.C.
&/Appendix B - Table 2. Estimated consumption of feed grains by type of livestock for Louisiana, 1970—
and 1977.]?/.
Type of Livestock Corn Grain Sorghum Oats State Total1970 1977 1970 1977 1970 1977 1970 1970
__ _i nonX  j v v v
Dairy Cows 6,105 6,522 1,890 1,469 0 0 7,995 7,991
Other Dairy Cattle 706 463 125 117 1,113 813 1,944 1,393
Cattle on Feed 254 229 68 114 0 0 322 343
Other Beef Cattle 600 847 241 847 0 0 841 1,694
Horses and Mules 2,648 3,888 0 0 2,560 4,054 5,208 7,942
Hogs Raised 3,093 1,287 998 669 0 0 4,091 1,956
Hens and Pullets 3,165 1,637 609 561 1,066 1,064 4,840 3,262
Chickens Raised 375 407 282 305 427 475 1,084 1,187
Broilers Produced 3,102 3,864 1,004 1,251 0 0 4,106 1,115
Sheeps and Lambs 1 1 0 0 1 0 2 1
Turkeys Raised 3 1 * 0 0 0 3 1
Total 20,052 19,146 5,217 5,333 5,167 6,406 30,436 30,885
*Less than 500 bushels.
SOURCE: a/Traylor, Harlon D., Michael T. Owens, and Charles W. Pope. An Economic Analysis of Produc­
tion and Utilization of Feed Grains and Soybeans in Louisiana, D.A.E, Research Report No. 
505, Louisiana Agricultural Experiment Station, Baton Rouge, Louisiana, July 1976.
b/Obtained by multiplying the number of animals in the various classes of livestock for the 
state (Appendix B, Table 1) by typical annual rations. Those rations were estimated by Dr. 
Charles W. Pope of Louisiana Agricultural Extension Service, Baton Rouge, Louisiana.
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Appendix B - Table 3. Estimated consumption of corn by type of livestock
by market area for 1977.-=/






Other dairy cattle 14 271 64 114 463
Cattle on feed 29 29 57 114 229
Other beef cattle 2 190 357 298 847
Horses and Mules 290 889 1,758 951 3,888
Hogs Raised 185 249 539 314 1,287
Hens and Pullets 4 1,293 49 291 1,637
Chickens Raised 12 252 48 95 407
Broilers Produced 113 2,394 455 902 3,864
Sheeps and Lambs 0 A 1 A 1
Turkeys Raised 0 0 1 0 1
Total 887 9,328 4,281 4,650 19,146
*Less than 500 bushels.
1/Refer to Tables 2 and 3 (Appendix B) for explanation of estimation 
of consumption.
2_/State total was allocated to market areas using USDA census data.
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Appendix B - Table 4. Estimated consumption of grain sorghum by type of
livestock by market area for 1977.•L!







----- ------- 1,000 bushels— ------ ---- --------
Dairy Cows 54 847 214 354 1,469
Other Dairy 4 68 16 29 117
Cattle on Feed 14 14 29 57 114
Other Beef Cattle 2 190 357 298 847
Horses and Mules 0 0 0 0 0
Hogs Raised 96 130 280 163 669
Hens and Pullets 1 443 17 100 561
Chickens Raised 9 189 36 71 305
Broilers Produced 37 775 147 292 1,251
Sheeps and Lambs 0 0 0 0 0
Turkeys Raised 0 0 * 0 0
Total 217 2,656 1,096 1,364 5,333
*Less than 500 bushels.
1/Refer to Tables 2 and 3 (Appendix B) for explanation of estimation 
of consumption.
2/State total was allocated to market areas using USDA census data.
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Appendix B - Table 5. Estimated consumption of oats by type of livestock
by market area for 1977
Type of Livestock Market Area Statfr , Total—12 13 14 15
Dairy cows 0 0
1,000 bushels- 
0 0 0
Other dairy cattle 25 475 113 200 813
Cattle on feed 0 0 0 0 0
Other beef cattle 0 0 0 0 0
Horses and Mules 302 927 1,833 992 4,054
Hogs Raised 0 0 0 0 0
Hens and Pullets 3 840 32 189 1,064
Chickens Raised 14 294 56 111 475
Broilers Produced 0 0 0 0 0
Sheeps and Lambs 0 * * * 0
Turkeys Raised 0 0 0 0 0
Total 344 2,536 2,034 1 ,492 6,406
*Less than 500 bushels.
1/Refer to Tables 2 and 3 (Appendix B) for explanation of estima­
tion of consumption.
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Appendix C - Table 1. Rail rates for grain as of January 31, 1977.
From To Commodity Singlecar
Multipl
car
(rates in cents per net ton)
East St. Louis, IL Lake Providence, LA Corn Grain Sorghum 779 661
Shreveport, LA Corn Grain Sorghum 1154 839
Alexandria, LA Corn Grain Sorghum 1338 1268
Port Allen, LA Corn Grain Sorghum 1011 885
Amite, LA Corn Grain Sorghum 930 769
Davenport, IA Lake Providence, LA Corn Grain Sorghum 1967 1531
Shreveport, LA Corn Grain Sorghum 1613 —
Alexandria, LA Corn Grain Sorghum 1338 —
Port Allen, LA Corn Grain Sorghum 1259 —
Amite, LA Corn Grain Sorghum 1259 —
Kansas City, KS Lake Providence, LA Corn Grain Sorghum 1154 ----
Shreveport, LA C o m Grain Sorghum 1154 ----
Alexandria, LA Corn Grain Sorghum 1338 ----
Port Allen, LA Corn Grain Sorghum 1233
Amite, LA Corn Grain Sorghum 1822 1697
Omaha, NE Lake Providence, LA Corn Grain Sorghum 1653 —
Shreveport, LA Corn Grain Sorghum 1653 —
Alexandria, LA Corn Grain Sorghum 1836 —
Port Allen, LA Corn Grain Sorghum 1285 —
Amite, LA Corn Grain Sorghum 1979 1373
East St. Louis, IL Lake Providence, LA Oats 779 661
Shreveport, LA Oats 1154 839
Alexandria, LA Oats 1338 1268
Amite, LA Oats 930 769
Port Allen, LA Oats 1011 885
(Continued)
Appendix C - Table 1. (Continued)
From To Commodity Singlecar
Multiple
car
(rates in cents per net ton)
Kansas City, KS Lake Providence, LA Oats 1154 —
Shreveport, LA Oats 1154 —
Alexandria, LA Oats 1338 —
Amite, LA Oats 1822 1697
Port Allen, LA Oats 1233 —
Lake Providence, LA Indianola, MS Corn Grain Sorghum 918 _ _
Shreveport, LA Indlanola, MS Corn Grain Sorghum 813 —
Alexandria, LA Jackson, MS Corn 1117 —
Port Allen, LA Jackson, MS Corn 813 —
Amite, LA Jackson, MS Corn 761 —
Shreveport, LA Port Allen, LA Soybeans 761 —
Alexandria, LA Port ■Allen, LA Soybeans 603 —
Amite, LA Port Allen, LA Soybeans 485 —
Alexandria, LA Lake Providence, LA Soybeans 787 —
Port Allen, LA Lake Providence, LA Soybeans 761 —
Amite, LA Lake Providence, LA Soybeans 960 879
SOURCE: a) Free, W. J., L. E. Stone, and Dean Baldwin. Transportation Rates for Grain in the United
States, Tennessee Valley Authority, Muscle Shoals, Alabama, January 1974.
b) Rail rates for the year 1977 were estimated by using a Rail Freight Rate Index for Food
Products, from the U.S. Department of Labor, Bureau of Labor Statistics, Office of Prices and 
Living Conditions, Washington, D.C.
Appendix G - Table 2. Estimated truck rates for grain to and from points
in Louisiana.
From To Rates
(rates in cents 
per net ton)
East St. Louis, IL Lake Providence, LA 1957
Shreveport, LA 2128
Alexandria,. LA 2346
Port Allen, LA 2743
Amite, LA 2407
Davenport, IA Lake Providence, LA 3257
Shreveport, LA 3071
Alexandria, LA 3289
Port Allen, LA 3685
Amite, LA 3349
Kansas City, MO Lake Providence, LA 2128
Shreveport, LA 2085
Alexandria, LA 2521
Port Allen, LA 2918
Amite, LA 2971
Omaha, ME •Lake Providence, LA 2857
Shreveport, LA 2814
Alexandria, LA 3250
Port Allen, LA 3646
Amite, LA 3700
Lake Providence, LA Indianola, MS 439
Port Allen, LA 839
Shreveport, LA Indianola, MS 1099
Port Allen, LA 989
Alexandria, LA Jackson, MS 761
Shreveport, LA 593
Port Allen, LA 546
Port Allen, LA Jackson, MS 746
Shreveport, LA 989
Lake Providence, LA 839
(Continued)
Appendix C - Table 2. (Continued)
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From To Rates
Amite, LA Jackson, MS




Port Allen, LA 382
Lake Providence, LA 889
1/Distances were estimated from Rand McNally & Co, Road Atlas, 
1981.
2/Rates were calculated using a truck cost function developed by 
Earl A. Stennis, Travis D, Phillips, W. Lanny Bateman, and 
Truett Bufkin at Mississippi State University, Mississippi'State 
Mississippi.
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Lake Providence, LA East St. Louis, IL 4.75
Davenport, IA 6.51
Omaha, NE 9.96
Kansan City, MO 8.00
Port Allen, LA East St. Louis, IL 5.24
Davenport, IA 7.02
Omaha, NE 10.45
Kansas City, MO 8.50
SOURCE: Arrow Transportation Company. Guide to Published Barge Rates
on Bulk Grain, Schedule No. 8, Supplement No. 3, Sheffield, 
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Appendix D-Table 1. Row and column names.
Row names start with a letter "R" and consists of 6 numbers in 
this example while column name consists of 8 numbers. The initial 
number on any row or column indicates grain to which it applies. The 
second number on any row or column represents time period and so on.
Zero number for the Initial number or second number on any row or column 
means that the vector applies to all grains or all time periods.
A. Row Coding
Order of Number Description
1 Grain




1: January - March
2: April - May
3: June - August











20: Elevator #1-6 
30: Feed Mill #1-5 














Appendix D-Table 1. (Continued)
B. Column Coding
Order of Number Description
1 Grain




1: January - March
2: April - May
3: June - August












4-5 Origin firm type
6-7 Destination firm type
00: No firm type
10: Farm
20: Elevator type #1-6
30: Feed Mill type #1-5
70: Out of region #1-2






4: Invest in storage





Appendix D - Table 2. Estimated storage cost for representative type and













(1,000 bu.) (dollars) (dollars)
North
Louisiana 12 E11 50 4,405 850.14
E 2 1 150 9,635 2,760.68
-E31 500 lb,191 9,250.40
E41 2,600 107,907 42,931.60
15 E12 50 4,405 850.14
E 2 2 100 7,183 1,833.58
South
Louisiana 14 E13 50 4,405 850.14
E23 150 9,635 2,760.68
E33 500 26,797 9,250.40
E43 2,000 81,110 33,681.20




^/Estimates made by modifying Baldwin estimates for different sizes 
of elevators in Ohio.
b/Refer to text Table 16 for explanation of elevator types.
1/Refer to Appendix D, Tables 3 and 4.
2/Refer to Appendix D, Table 3.
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a/Estimates made by Baldwin for different sizes of elevator in 
Ohio. The numbers in the parentheses are the figures obtained 
by linear interpolation of the original data.
1/Refer to Appendix Table 4.
2/Consist of insurance, rodent, respiration and aeration costs.
1. Insurance cost: $.0004/bu.
2. Rodent cost: $.0003/bu. per month.
3. Respiration cost: Assumed $.00059/bu. per month for upright
storage units and $.001/bu. for flat storage units.
9./Appendix D - Table 4. Fixed total storage cost of elevator.—
E E_ E E, E,1 2 3 4 5 6
35 100
— (1,000 bu. storage capacity)--------
500 2,000 4,500 15,000
------
Depreciation— 50 yrs. upright & 
33 yrs. flat ($)i' 867 1,912.50 7,464.20 22,958.90 53,117 47,866.30
Insurance— raid value of construction 
cost times rate (.005) 108 210 733 2,324 5,467 14,555
Interest— raid value times 9% 1,951 3,783 13,927 41,837 98,238 261,999
Taxes— 35 mills on 40% of purchase
price 607 1,178 4,333 13,016 30,563 81,510
Warehouse bond $.15 times bushels 
capacity. The charge is $7.5/$l,000 
for the first $10,000. $5/$l,000 
for the next $15,000 and $3/$l,000 
thereafter. 3,938 100 300 975 2,100 6,825
Total fixed cost 3,572 7,183 25,797 81,110 189,475 512,755
a/Baldwin's estimate for different 
1/Refer to Appendix D - Table 9.
sizes of elevators in Ohio


















Louisiana 12 Ell 450 142.80 188.27 781.07 .0052 .0026
E21 4,797 761.12 683.50 6,241.62 .0078 .0039
E31 5,052 825.16 2,412.50 8,289,66 .0079 .0040
E41 6,930 5,433.12 10,351.00 22,714.12 .0028 .0014
15 E12 900 142.80 188.27 1,231.07 .0082 .0041
E22 2,977 475.42 436.50 3,909.02 .0078 .0039
South
Louisiana 14 E13 2,175 690.20 188.27 3,053.47 .0042 .0021
E23 888 422.69 683.50 1,994.19 .0045 .0023
E33 9,000 1,764.00 2,412.50 13,176.50 .0059 .0029
E43 11,880 3,193.34 9,875.00 24,948.34 .0052 .0026
E53 12,600 9,408.00 10,555.00 32,563.00 .0023 .0012
E63 120,000 67,200.00 13,767.90 200,967.90 .0020 .0010
a/Baldwin's procedure for estimating the cost was used.
1/Refer to text Table 16 for an explanation of elevator types.
2/Refer to Appendix D - Table 6.
VRefer to Appendix D - Table 7.
4/Refer to Appendix D - Table 8 (Linear interpolation was made for the elevator size not appearing in
the Appendix D - Table 8).
5/= 2/ + 3/ + 4/
6/= 5/ divided by total volume of grain handled by the corresponding type of elevator.
If- 6/ divided by 2 (one way of grain movement is taken into consideration).

















Cost of Labor 
£or a 
Storage yr,—
U.OOO bu.) (l,000':bu.) (bu./hr.) (dollars)
North
Louisiana 12 Ell 50 150 2,000 150 1 450
E21 150 800 3,000 533 3 4,797
E31 500 1,500 5,000 421 4 5,052
E41 2,600 8,079 35,000 462 5 6,930
15 E12 50 150 1,000 300 1 900
E22 100 500 3,000 333 3 2,997
South
Louisiana 14 E13 50 250 2,000 725 1 2,175
E23 150 445 6,000 148 2 888
E33 500 2,250 6,000 750 4 9,000
E43 2,000 9,550 12,000 792 5 11,880
E53 4,000 80,000 40,000 700 6 12,600
E63 5,000 100,000 40,000 5,000 8 120,000
a/Baldwin's procedure for estimating cost was used.
iVRefer to text Table 16 for an explanation of elevator type. 
2/ & 3/Obtained from the 1977 survey data.
4/= 2/ divided by 3/ times 2.
ji/Number of laborers required per leg hours.
6/= 4/ times 5/ times 5.0 (labor cost: $3.00 per hour).


















(1,000 bu.) (1,000 bu.) (bu./hr.) (dollars)
North
Louisiana 12 Ell 50 150 2,000 .017 150 142.80
E21 150 800 3,000 .017 533 761.12
E31 500 1,500 5,000 .014 421 825.16
E41 2,600 8,079 35,000 .012 462 5,433.12
15 E12 50 150 1,000 .017 300 142.80
E22 100 500 3,000 .017 333 475.52
South
Louisiana 14 E13 50 250 2,000 .017 725 690.20
E23 150 445 6,000 .017 148 422.69
E33 .500 2,250 6,000 .014 750 1,764.00
E43 2,000 9,550 12,000 .012 792 3,193.34
E53 4,000 80,000 40,000 .012 700 9,408.00
E63 5,000 100,000 40,000 .012 5,000 67,200.00
a/Baldwin's procedure for estimating cost was used.
1,/Refer to text Table 16 for an explanation of elevator type.
If & 3/Obtained from the 1977 survey data,
4/Obtained from Baldwin's estimate.
5/= 2/ divided by 3/ times 2.
6/= 3/ times 4/ times 5/ times 0.028 (electrical cost) KWH = $0,028.
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E51 - 4,500 19,725.0
E61 15,000 74,625.0
a /—  Baldwin's estimates for the elevator types in Ohio.
—  Assumed $0.00325/bu. for upright storage units and $0.0055 bu. for 
flat storage units (refer to Appendix D, Table 9 for storage units 
of different elevator types).










El 35,000 35,000 43,361
E2 50,000 50,000 100,000 61,945 22,230 84,175
E3 150,000 350,000 500,000 185,835 123,669 309,504
E4 500,000 1,500,000 2,000,000 506,090 423,626 929,716
E5 1,250,000 3,250,000 4,500,000 1,265,225 917,858 2,183,083
E6 3,500,000 11,500.000 15,000,000 2,772,406 2,049,800 5,822,206
— ^Baldwin's estimates for selected elevator types in Ohio.
Appendix D - Table 10. Estimated farm storage cost.—
Assume:
1. Farm storage at 18,000 bushels of grain
2. Fixed cost
a. Hew building construction $7,532
b. Storage equipment $2,118
A. Fixed cost for farm storage
Item
Depreciation cost (straight line)
Insurance— mid value of fixed cost items 
a, b,'times (0.004)
Interest— mid value of times a, b, times 9% 
Taxes— assessed value times local tax rate 
35 mills or 4% of purchase value 
Total fixed cost 
Annual fixed cost/bu.
B. Variable cost per bushel for farm storage
Time Period
Insurance on grain: a risk equivalent 0.04
cents/bu. times month of storage 
Rodent and other control (0.03 cents/bu.
times of month of storage)
Extra costs of handling grain 
Labor and management cost 
Risk costs (grade loss)
Total variable cost/bu.
Farm Storage Cost ($)
Buildings Equipment Total







0.12 0.08 0.12 0.16
0.09 0.06 0.09 0.12
1.00 1.00 1.00 1.00
0.11 0.07 0.11 0.14
0.18 0.11 0.18 0.21
1.50 1.32 1.90 1.63
^/Baldwin’s estimate for farm storage cost in Ohio. 
b/Total fixed cost divided by bushel of storage capacity.
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